Digitized by GOOS[Q



DISCUSSION PAPERS SERIES ON SUSTAINABLE AGRICULTURE
AND NATURAL RESOURCES

Since 1990, the Inter-American Institute for Cooperation on Agriculture (IICA)
and German Cooperation for Development have worked together to suport
the Latin American and Caribbean countries in the area of agriculture, natural
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INTRODUCTION

Since the beginning of this century, the Latin American and
Caribbean (LAC) region has been recognized for the wealth of its genet-
ic diversity and the genetic resources of cultivated species. Sustainable
use of these resources requires an institutional capacity that will enable
the countries to conserve, manage and utilize these resources appropri-
ately. During the past twenty-five years, the number of actions under-
taken in LAC in the area of agrobiodiversity has grown steadily; nonethe-
less, assessments made in the early 1990s, as well as information pre-
sented at recent subregional preparatory meetings for the Fourth
International Technical Conference on Plant Genetic Resources (ITCPGR)
held by the United Nations Food and Agriculture Organization (FAO),
show that there is still room for initiating, continuing and strengthening
initiatives in this area at the national, subregional and regional levels.

This book describes the current institutional framework available for
work with plant genetic resources in LAC, including the legal framework
and policies addressing agrobiodiversity and genetic resources. On that
basis, alternatives for action are proposed with a view to making sus-
tainable use of the genetic resource base for agricultural and agroindus-
trial development in the countries, in particular, and the region, as a
whole. Also discussed is the frame of reference accepted worldwide by
the countries, and the need to prepare to meet international commit-
ments (i.e., the General Agreement on Tariffs and Trade -GATT-, Agenda
21, and the Global Plan of Action for the Conservation and Sustainable
Utilization of Plant Genetic Resources for Food and Agriculture, among
others), and in this way to share and compete with other regions of the
world.

This document reflects the shared interest of the Inter-American
Institute for Cooperation on Agriculture (IICA) and the Deutsche
Gesellschaft fiir Technische Zusammenarbeit (GTZ) in supporting the
LAC countries’ efforts to bring about sustainable agricultural develop-
ment by tapping the wealth of biodiversity and genetic resources in this
region, which is unique in the world. This issue was given high priority

xi
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in a recent cooperation agreement signed by the two organizations in San
Jose, Costa Rica, in July 1997.

The dynamics with which the numerous developments in plant
genetic resources take place in LAC make this a temporary reference doc-
ument; nonetheless, we hope that it will serve to stimulate discussion and
analysis, and contribute to building consensus among the different play-
ers in this field.
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SUMMARY

A transformation of agricultural production in the LAC countries
that contributes to achieving the objectives of sustainable development
through diversification, modernization and the processing of agricultur-
al products will involve the application of a variety of innovations and
the sustainable use of natural resources, always bearing in mind human
and ecological protection. To this end, a new and more benign techno-
logical pattern must be introduced into the development model in order
to lessen impact on the environment and provide a suitable framework
for the conservation and utilization of natural resources, which includes
genetic resources and biodiversity, the basis for agriculture.

Genetic resources have great strategic value because they contribute
to reducing the deficit in animal and plant-based food production, to
improving yields and quality (in terms of consumer demands), and to
enabling species to adapt to different environments. Also, from the eco-
nomic point of view, it is estimated that if agricultural growth continues
along the trend seen in the early 1990s, the contribution of genetic
resources to changes in production will amount to approximately US$3
billion.

The wealth of biodiversity in the American hemisphere is universal-
ly recognized and constitutes a fundamental resource for world food
security. Five of the 12 centers of origin of cultivated species of high
socioeconomic value are located in the western hemisphere. However,
this great diversity is being threatened by erosion and even by extinction
due to deforestation, production practices that disregard the importance
of local traditional varieties, the use of varieties having a narrow genetic
base, the food system’s reliance on a few crops, as well as other factors.
Given the fundamental importance of genetic resources for sustainable
development in the countries, several international initiatives including
the General Agreement on Tariffs and Trade (GATT) and the Convention
on Biological Diversity (CBD) have produced new rules and protocols for
fostering the conservation and safe use of biological resources, especially
the genetic resources of plants, animals and microorganisms.

xiii
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Biodiversity loss is one of the most important environmental issues
today because changes in the environment affect the planet’s life support
systems. In addition, biodiversity contributes to the ecological balance
with its capacity to reverse the effects of environmental degradation.
Genetic resources also constitute the raw materials for modifying crops
to respond to changes in global climatic conditions and soil degradation.
In order to achieve the objectives of sustainable agricultural develop-
ment, it will be necessary, among other things, to use a comprehensive
ecological approach to agriculture, one that promotes an “environmen-
tally friendly” and differentiated practice that takes into account the spe-
cific ecological characteristics of each area and the technical criteria that
can be applied for conserving genetic resources, which can be comple-
mented with in situ and ex situ conservation practices.

Although work on plant genetic resources has been under way in the
region since the early part of this century, it was not until the mid-1970s
that a process of institutional development began in LAC. Recently, the
countries defined the Global Plan of Action for the Conservation and
Sustainable Utilization of Plant Genetic Resources for Food and
Agriculture, which was approved at the Fourth International Conference
on Plant Genetic Resources (ITCPGR ), held in Leipzig, Germany in 1996.
The issue of implementation of the Global Plan of Action in the Americas
will be studied in September 1998 at a regional technical consultation
organized by the International Plant Genetics Resources Institute
(IPGRI), the United Nations Food and Agriculture Organization (FAO),
and the Inter-American Institute for Cooperation on Agriculture (IICA).

An analysis of information on the institutional framework available
for the conservation, use and management of plant genetic resources in
the LAC countries has shown that the most important players at the
national level are government institutions, institutions of higher learning
(IHL), nongovernmental organizations (NGOs), private enterprises,
groups of small farmers and indigenous communities. In addition, some
countries have established or are establishing national commissions for
plant genetic resources (NCPGRs).

Many institutions provide the countries with support in this area, not
just in technical-scientific matters but also in connection with institution
building, the legal framework and policies addressing plant genetic
resources. At the subregional level, the most important are the Tropical
Agriculture Research and Higher Education Center (CATIE) and the
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Caribbean Agricultural Research and Development Institute (CARDI).
At the regional level, IICA and the Latin American Economic System
(SELA) play important roles, while at the international level, FAO and
IPGRI are the leading institutions in the area of plant genetic resources,
receiving complementary support from the international centers of the
Consultative Group on International Agricultural Research CGIAR), pri-
marily those situated in LAC. Other international initiatives of impor-
tance to the region are the projects and programs of the World
Conservation Union (IUCN) and of the World Conservation Monitoring
Centre (WCMC).

Some important mechanisms exist specifically for reciprocal horizon-
tal cooperation in plant genetic resources in the Andean region,
Mesoamerica, the Southern Cone, the Amazon Basin and the Caribbean.
There are also networks and programs concerned with the use of such
resources, including the Cooperative Program for the Protection and
Modernization of Coffee Cultivation in Mexico, Central America, Panama
and the Dominican Republic (PROMECAFE). A good number of techni-
cal and financial cooperation organizations have supported and continue
to support actions on plant genetic resources in LAC: the Deutsche
Gesellschaft fiir Technische Zusammenarbeit (GTZ), the Inter-American
Development Bank (IDB), the United Nations Development Programme
(UNDP), the Spanish International Cooperation Agency (AECI), the
World Bank (WB), and the Japanese International Cooperation Agency
(JICA), among many others. The Global Environment Facility (GEF) is
presently one of the most important funding sources for activities on
genetic resources.

In general, although institutional development has taken place in the
area of genetic resources in LAC, important limitations and gaps still
exist, leaving considerable room for promoting and improving the insti-
tutional framework for those resources, given the international trend
toward globalization which requires that the countries, subregions and
regions become more competitive and establish mechanisms for reaching
agreement and fostering harmonization. While most of the countries
have policies and/or legal frameworks that address the environment,
natural resources, their GATT commitments, the FAO International
Undertaking and the CBD, few have policies and legal frameworks on
biosafety, access to and economic valuation of genetic resources, and the
agrobiotechnologies.
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The most pressing problems identified for plant genetic resources in
LAC are: i) substantial erosion of genetic diversity; ii) the fact that prop-
er economic value has not been ascribed to genetic resources; iii) absence
of strategic guidelines for conducting negotiations on genetic resources;
iv) insufficient investment and funding for genetic resource conservation
and use; v) limited application of state-of-the-art technology to genetic
resources; vi) unequal distribution of the benefits derived from the use of
genetic resources; vii) shortage of human resources with training in the
management and use of genetic resources; viii) inadequate and weak
articulation among institutions in the countries and among countries; ix)
lack of linkages between the agri-food chain and genetic resources; x)
paucity of national policies and lack of harmonization of these among
countries; xi) limited capacity for institutional organization and the man-
agement of genetic resources; xii) lack of information systems and sys-
tems for disseminating findings; and xiii) insufficient participation of the
private sector, farmers and communities in the conservation of genetic
resources. This shows that it is still necessary to conclude negotiation
processes that are still undefined; overcome obstacles that limit aware-
ness of the importance of genetic resources; adopt national policies and
mechanisms; and, especially, mobilize financial resources for implement-
ing national and regional plans and programs promoting the sustainable
and safe use of plant genetic resources and their efficient conservation.

Some actions that can contribute to solving these problems are: i)
designing policies; conducting negotiations at the international level,
articulating the actions of international players and organizing national
plant genetic resource systems in close coordination with the natural
resources and environment sectors, and establishing linkages between
those systems and the agricultural and industrial production sectors; ii)
increasing the number of human resources involved in and the amount
of time dedicated to plant genetic resources and providing training in
technical and scientific management, negotiation and economic valua-
tion of plant genetic resources; iii) promoting international inter-institu-
tional technical cooperation through articulation, consensus building
and the development of complementary actions to strengthen existing
capabilities and support and link national systems and subregional plant
genetic resources networks through training and the development of
strategic information systems; iv) bringing actors together in order to
build consensus, define common positions and augment technical capa-
bilities in LAC; v) establishing a regional technical mechanism to support
the conservation and sustainable use of plant genetic resources in the
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Americas; v) designing and harmonizing policies and legislation on plant
genetic resources, biological diversity, biosafety and intellectual property
rights (IPRs); vii) internalizing the Global Plan of Action and decentral-
izing it in LAC; and viii) managing funding on the basis of cost/benefit
analyses, designing “bankable” projects, and creating a Regional Fund
for Genetic Resource Management.
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BIODIVERSITY AND PLANT GENETIC RESOURCES
FOR THE TRANSFORMATION OF AGRICULTURAL
PRODUCTION '

Plant Genetic Resources in Sustainable
Agricultural Development

Some of the principal objectives to be achieved through sustainable
agricultural development in LAC are to ensure that: i) people have
access to a variety of foods making up a suitable diet, at prices in line
with their purchasing power; ii) economic growth will be equitable
(improving farmers’ incomes and increasing competitiveness) and for-
eign exchange will be earned through a competitive performance by agri-
cultural products on international markets; and iii) the natural resource
base will be maintained so as to satisfy the needs of present generations
and guarantee at least an equivalent endowment for future generations.

In order to achieve those objectives, it is necessary to bring about a
transformation in agricultural production. This requires that the diversi-
fication, modernization and the processing of agricultural products
involve the application of a variety of innovations and the sustainable
use of natural resources, always bearing in mind production efficiency
and human and ecological protection. In other words, the task is not only
to take action to manufacture agroindustrial products, but also to “pro-
duce” the components of the ecological capital that sustain that produc-
tion: in this case, natural resources.

This means that the development model must include elements of a
strategy to transform and modernize agriculture and also to conserve
natural resources. This should include a new, more benign technological
paradigm that will lessen impact on the environment and provide a suit-
able framework for the conservation and use of natural resources, which
includes genetic resources and the biodiversity they derive from and
which constitute the basis of agriculture.

While there are numerous ways to improve agricultural production
and productivity, the most important advances using technological inno-
vation to reduce the deficit of plant and animal foodstuffs involve the
introduction of new cultivars and the production of new varieties and
hybrids of plants and races, as well as through the crossbreeding of ani-
mals. These methods have improved yields, produced new characteris-
tics which have facilitated the adaptation of species to different environ-
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mental conditions (and therefore their survivability), and produced bet-
ter quality products, as demanded by consumers.

Table 1 shows productivity increases of some important food crops
between 1930 and 1980 which resulted from the use of genetic resources
in programs to improve those crops.

Table 1. Productivity increases in some plant
species (1930-1980)

Species Productivity in Productivity in % productiility
1930 (kg/ha) 1980 (kg/ha) increase (1930 to 1980)

Maize 1317 5708 333
Sorghum 690 2885 318
Rice 2369 4939 109
Wheat 941 2218 136
Soy beans 874 1747 100
Peanuts 728 1842 153

Source: Ferreira et al. 1995

The great impact of plant genetic resources on changes in output
demonstrates the importance of plant breeding and its products. Of the
total change in agricultural output in the countries, about 40% is due to
technical change and about 50% to the management of the genetic com-
ponent. The result is that the appropriate use of genetic resources is
responsible for almost 20% of the total change in output. In many cases
the share is 100%, such as when the introduction of a new species or cul-
tivar gives rise to an entire new source of production in a given area. If
the agricultural growth rate continues with the trend of the early-1990s,
genetic resources’ contribution to changes in production could amount to
around US$3 billion, according to IICA estimates (Alarcon and Gonzalez
1996).
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The Economic Value of Genetic Resources

Genetic resources have been utilized intensely in agriculture. Genetic
diversity has always been the raw material of agricultural research, and it is
estimated that it was responsible for half of the increases in agricultural pro-
duction in the United States of American between 1930 and 1980. In 1993,
the U.S. government estimated that a 1% increase in agricultural produc-
tivity yields an estimated gain of US$1 billion for its economy.

It is estimated that 14 rice varieties developed in India from 1000 acces-
sions produced US$950 million over a ten-year period, after deducting 10%
interest on the capital. It has also been estimated that the value of one local
landrace used by the International Rice Research Institute (IRRI) is US$67
million. The cost/benefit ratio of collecting, conserving, studying, utilizing
and distributing rice genetic resources is 25:1.

Italian scientists calculate that the bencfits of an exotic germplasm of
wheat used in making pasta totals some US$300 million annually.

1t is estimated that, between 1976 and 1980, wild species bred with cul-
tivated species contributed some US$340 million annually to the United
States econonty in yields and in the bencefits associated with resistance to
disease. The Junglans hindsii species, now practically extinct, is the basis of
disease-resistant walnut stock in California; in 1991 it was estimated that
this US$250 million industry could not exist without it. While in the past
only genetically related relatives could be crossed with domesticated species,
in theory today the genes of all flora and fauna species in the world can be
used, thanks to the progress achieved in the biotechnologies, in particular
genetic engincering. For example, a gene responsible for a sulfur-rich pro-
tein in the Brazil nut has been isolated, cloned and transferred to tomato,
tobacco and yeast. The genes that produce a natural anti-freeze in flounder
have been transferred to tobacco, giving this plant protection against low
temperatures. While the products of agricultural biotechnology have just
recently begun to enter the market, it is expected that the valuce of farm sales
will amount to at least US$10 billion by the year 2000, an amount equal to
the total 1987 world market for agrochemicals and seeds.

(Cont.)
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The Economic Value of Genetic Resources (Cont.)

Although plants have been used as a source of medication since ancient
times, it was only recently that genetic resources have been valued by the
pharmaceutical industry. In the United States of America, the active ingre-
dients of some 25% of prescribed medications are extracted or derived from
plants; the sale of those medications was valued at some US$4.5 billion in
1980 and some US$15.5 billion in 1990. Medications based on plants, sold
with or without a doctor’s prescription in Australia, Canada, United States,
Europe and Japan, were worth about US$43 billion in 1985. This potential
is reflected in the fact that 21 companies are actively dedicated to collecting
plants and other natural products for study and screening, according to a
1993 study by INBio in Costa Rica.

Sources: Evenson 1996; IICA 1997.

The Americas: Center of Origin
and Genetic Diversity

This section is based on a document about the Inter-American
System for Technical Support to Genetic Resources in the Americas (IICA
1997), which cites the respective sources, including FAO and IPGRI

The Americas are strategic for global food security, both because they
are the site of five of the twelve centers of origin and diversity of crops of
major socioeconomic importance and because of the wealth of their bio-
diversity (Leon 1987). Although representing only 7% of the Earth’s sur-
face today, dense tropical forests cover about 56% of the territory of Latin
America and contain approximately 90% of the planet’s biodiversity,
which is concentrated primarily in 18 countries, nine of which are in the
American hemisphere. In addition, as a result of both national and inter-
national efforts, germplasm banks in the Americas contain approximate-
ly 700 000 accessions (FAO 1996b). Moreover, national plant breeding
programs and the action of an aggressive national and transnational pri-
vate sector have given rise in some countries of the hemisphere to some
seed industries of significant economic value (Alarcén and Gonzalez
1996).
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According to some theories, human beings appeared in America
about 30 000 years ago. Agricultural practice began about 7000 to 10 000
years ago in different parts of the hemisphere, where two centers of plant
domestication have been recognized (Mesoamerica and the Andes), as
well as a still not very well defined domestication area in South America.
More than 45 groups of cultivated species originated in the Andean
region and some 100 were first domesticated in Mesoamerica.

Human beings have used only 5000 of the 250 000 existing plant
species. Today, no more than 500 are of any importance, and only 15 are
responsible for the production of about 80% of the calories produced by
modern cultivars. In this regard, America stands out for the many crops
it has contributed to world agriculture, including:

Grains maize

Legumes beans, peanuts

Tubers sweet potato, potato, cassava
Vegetables cucurbitaceae, peppers, tomatoes
Fruits avocado, strawberry, papaya, pineapple
Qil crops sunflower, peanuts

Stimulants cocoa, mate, tobacco

Spices chili peppers, annatto, vanilla
Drugs coca, quinine, ipecac, jalap

Fibers cotton, henequen, sisal

Rubbers and resins  rubber

Ornamentals alstroemerias, bromeliads, orchids

Maize is the most important grain of the Americas and one of the
three most important worldwide, along with wheat and rice.

The principal centers for bean (Phaseolus vulgaris) diversification are
Mexico, Guatemala, Colombia, Peru and Bolivia. In addition, the species
Phascolus lunatus and Lupinus mutabilis were domesticated in the Andes.

The most important tuber in the world is the potato, of which there
are seven cultivated species: Solanum tuberosum spp. Anigena, S. tubero-
sum spp. tuberosum, S. stenotomum, S. phureja, S. ajanhuiri, S. juzepczukii, S.
chaucha and S. curtilobum. Its greatest genetic variability is the Peruvian-
Bolivian plateau, but its distribution runs from Venezuela to southern
Chile. The species S. tuberosum has become one of the most important
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crops in the world after wheat, rice and maize. Other roots and tubers
originating in the New World are: Arracacia xanthorrhiza, Canna edulis,
Polymnia sonchifolia, Ipomoea batatas, Dioscorea spp. and Manihot esculenta.

The most important vegetable in the world is the tomato
(Lycopersicon esculentum), which was domesticated in Mexico, although
wild relatives grow in South America. Various vegetable species of the
Cucurbitacea family originated in the Americas: Cucurbita argyrosperma,
C. maxima, C. pepo, C. moschata, C. ficifolia, Sechium edule, Cyclanthera peda-
ta, etc. Chilis or peppers (Capsicum spp.) originated in Mesoamerica
(C. annuum), the Amazon (C. frutescens) and the Andes (C. pubescens).

Other plants valued throughout the world are cotton (Gossypium hir-
sutum and G. barbadense) and tobacco (Nicotiana tabacum).

Many fruit species originating in tropical America have acquired
considerable commercial value or are in the process of doing so:
Passiflora ligularis, P. mollisima, P. quadrangularis, Anona squamosa, A. muri-
cata, A. cherimolla, Bactris gasipaes, Psidium guajava, solanum quitoense, S.
muricatum, Cyphomandra betacea, Physalis peruviana, etc.

In addition to these species of unquestionable value throughout the
world or at the regional level there is a vast list of species of considerable
local importance that offer great potential for satisfying very diverse
human needs. The Dictionary of Cultivated Plants and their Regions of
Diversity, by Zeven and Wet (1982), for example, cites 115 such species in
North America, 224 in Central America and Mexico, and 391 in South
America. Other publications mention that more than 400 native species
in the Americas are used in tropical agriculture, not including orchids,
clearly demonstrating that this hemisphere is an important world center
of plant genetic resources.

There are also other species that have evolved spontaneously, with-
out human intervention. To mention just a few, we can cite the species of
the Vicia, Hordeum and Elymus genera, which are related to lima beans,
barley and wheat, respectively, and which are found in the semi-desert
zone of the Chilean-Argentine Patagonia. Similarly, arid and semi-arid
zones contain species of high potential for medical science and others
that produce secondary compounds, whose basic or compound mole-
cules can be used to produce fuels and organic fungicides and pesticides,
as, for example, in the cases of the species of the genera Adesmia, Bulnesia,
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Dioscorea, Grindelia, Laurea, Schinopsis, Valeriana, etc. Finally, some
regions in South America (such as the Pantanal, the Chaco savannahs
and the temperate Pampas grasslands) are home to numerous forage
species, especially of the genera Arachis, Bromus, Chloris, Desmodium,
Digitaria and Elymus.

Forest resources are a source of a great variety of products. Some of
them, such as rubber (Hevea), are already grown as industrial crops; oth-
ers are beginning to be developed as such, including ipecac and certain
ornamental species. Wood is the main product of forest species, produc-
ing materials for general use (construction, furniture, posts, etc.) and for
special uses, because of their coloring and tanning qualities, or their
excellent quality for fine cabinetmaking or for producing veneer, build-
ing ships, etc.

Among the conifers, the main families and genera include two
species of araucaria (Araucarias) of southern Brazil, Argentina and Chile;
the cypresses (Cupressus) of Mesoamerica, the junipers (Juniperus) of
North America and the Antilles, the firs (Abies, Picea) of North America,
the pines of Mesoamerica and the Antilles, the Podocarpus of South
America and the swamp cypress (Taxodium) of North America. Among
the dicotyledons, we can mention the Anacardiaceae [such as the breakax
(Schinopsis), whose tannin is widely used]; the Apocinaceae [several
species of white breakax (Aspidosperma) of South America]; the
Bignoniaceae [several species of tebehuia (Tabeluia) from Mesoamerica
and South America]; the Bombaceae [such as balsa (Ochroma), which is
specially used for its light-weight wood]; the Boraginaceae [laurel
(Cordia)]; the Cigofilaceae [the lignumvitae (Guaiacum), a very heavy
wood];the Fagaceae [oaks of the Quercus genus in North America and
Nothofagus genus in South America]; the Gutiferae [lemon wood
(Calycophyllum)); the Lauraceae [the genera Ocotea and Phoebe, of fine
woods]; the Leguminoseae [five species of Dalbergia, one species of
cocobolo (Enterolobium), the cativo used for veneers (Prioria); the
mezquites (Prosopis) and the rain tree (Samanea)}; the Meliaceae [lance-
wood (Carapa), various species of cedar (Cedrela) and three species of
mahogany (Swietenia)]; the Moraceae and the Sapotaceae [the ausubo for
wood and glues (Manilkara)].

Many wild North American species domesticated in this century
have become important foodstuffs that improve the nutritional balance;
of the human diet; cultivation thereof have become multimillion con-
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cerns. Examples include two species of Vaccinium (blueberry and cran-
berry), the pecan (Carya illinoensis) and wild rice (Zizania palustris).

Despite the above, the wealth of biodiversity in LAC is seriously
threatened by deforestation and production patterns that ignore the
value and importance of traditional varieties. For example, reforestation
of North American and European forests has grown at 2% annually in
recent years, while deforested areas in Latin American have increased by
9% annually. In addition, a large portion of commercial crops have a very
narrow genetic base, as in the case of wheat in almost 50% of the
Canadian territory; livestock in the tropical savannas of Latin America,
where prairies have been improved with one or two species of Brachiaria
grass; or coffee in LAC countries that produce it. In synthesis, there are
serious problems of genetic erosion and vulnerability (Alarcon and
Gonzalez 1996).

Another paradox is that while Latin America has areas very rich in
biodiversity (such as the Darien in Colombia and Panama), a little more
than 50% of the food consumed by its inhabitants comes from just seven
crops: potatoes, maize, rice, wheat, cassava, plantains and beans. Of
these, the first four have received the bulk of research investments, espe-
cially international. In addition, statistics on the value of the agricultural
gross product of output take into account only about 30 crops and animal
species (Alarcon and Gonzalez). '

In recent years, the centers of genetic diversity have deteriorated con-
siderably and the trade and “marketing” of genetic resources with other
parts of the world has been inequitable, to the region’s disadvantage. In
fact, species and genotypes originating in LAC frequently return to LAC
from other countries as improved cultivars. Moreover, genetic erosion
will hinder the achievement of sustainable agricultural development
unless measures are taken to address the present situation and open new
opportunities for making sustainable use of biodiversity.

Biodiversity and genetic resources have emerged as topics of global
importance that represent great opportunities for diversifying agriculture
in a sustainable way in the Americas, promoting agroindustrial develop-
ment and even contributing to food security in the rest of the world. This
has profound implications for sustainable development in the countries,
not just in the region but also worldwide. The Convention on Biological
Diversity (CBD) of the Rio Conference and the signing of the GATT
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accords have produced new rules and protocols for the conservation and
safe use of biological resources, especially the genetic resources of plants,
animals and microorganisms.
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PLANT GENETIC RESOURCES
AND THE ENVIRONMENT

The Large Environmental Issues

Since the early 1970s, the world has become ever more aware of envi-
ronmental issues, because they affect all the countries and can endanger
the planet’s life-support systems. Currently, the most important environ-
mental issues are:

e destruction of the ozone layer.

e global warming

e degradation of water, soil and air quality

¢ the pollution and inappropriate exploitation of ocean resources
o . :

the loss of biodiversity

The basic causes of the above are high demographic growth rates,
which have produced poverty in many developing countries, and the
energy use and consumption patterns of industrialized countries.

The Loss of Biodiversity

The Latin American and Caribbean countries are home to 40% of the
plant and animal species of the tropical forests of the world, but if defor-
estation continues at its present pace, it is expected that in 40 years’ time,
between 100 000 and 350 000 species will have disappeared (INCEP
1991). Another problem associated with the loss of diversity is the genet-
ic erosion occurring in crop species. In many regions, the local diet was
furnished by local varieties adapted to the particular climatic character-
istics of the zone; this has been reduced to less than 50% due to a greater
consumption of processed grains and other foods (CGIAR 1992).

Attention should be drawn to the extraordinary effort made in LAC
to conserve representative samples of its natural ecosystems and biodi-
versity through the creation of a broad system of protected areas cover-
ing some 81 million hectares (ITUCN and UNEP 1986). The economic cri-
sis, however, has made it impossible to secure the resources necessary to
effectively manage and conserve those areas, putting that endowment at
risk.
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The loss of diversity threatens the health of the planet and the quali-
ty of life. Genetic resources supply the raw materials that enable farmers
to adapt their crops to changes in global climatic conditions and soil
degradation. Without access to new genetic materials, there is little hope
of being able to meet the nutritional needs of future generations.

In general, the loss of biodiversity is considered an environmental
issue, but its main causes, both at the national and international levels,
are of a social, economic and political nature, and include problems asso-
ciated with the debt and the terms of trade, which are unfavorable for
many countries.

Biodiversity, Genetic Resources
and Sustainable Agriculture

According to the Convention on Biological Diversity (CBD), “biolog-
ical diversity” is the variability among living organisms from all sources
including, inter alia, terrestrial, marine and other aquatic ecosystems, ...
this includes diversity within species (and) between species” (UNEP
1994). Biodiversity conservation is an ethical and an aesthetic impera-
tive; it is also needed to protect ecosystems, plants, animals and microor-
ganisms from extinction, and for commercial reasons as well, given the
potential value some species may have for agriculture and other sectors.

In the context of agriculture and forestry activity, “genetic resources”
is understood as “genetic material of actual or potential value” that can
serve the needs of humankind. Genetic resources need to be conserved
because of their great relevance for the sustainable development of agri-
culture and forestry activities.

In 1987, the Brundtland Commission (World Commission on
Environment and Development) stated that “sustainable development is
intended to ensure that present needs are met without compromising the
ability of future generations to meet theirs”. This definition implies that
institutional, technical and socioeconomic policies and guidelines must
be adopted based on a rational use and management of natural resources
and environmental conservation; it also means that sustainable agricul-
ture is by nature multidimensional and must be treated as such.

12
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This noble and fitting idea must be turned into reality in economic,
social and ecological terms. Accordingly, attention must be called to the
fact that some resources, including genetic resources, are being used
exclusively to serve present interests, without paying heed to the well-
being of future generations.

Given the above, the model of sustainable development must include
elements that sustain a comprehensive strategy to make use of and con-
serve natural resources, and, within the context of this document, genet-
ic resources.

The sustainability of agricultural production will depend, in large
measure, on maximizing the use of the genetic variability of species,
managing soils appropriately, and using agronomic practices that accel-
erate the adaptation of cultivated species to the environment. However,
the rate at which genetic resources are used in plant breeding activities
has considerable room for improvement. According to the Consultative
Group on International Agricultural Research (CGIAR), only 2% of the
approximately 2.5 million accessions of plant species held in germplasm
banks around the world are used effectively by scientists to develop new
varieties (CGIAR 1992). The main reasons are the lack or the irregular
distribution of information (Ferreira et al. 1995).

Genetic Resources and Environmental Protection

Climatic change is a widely accepted fact despite the disagreement
over its possible effects. How will the global climate change affect the
environment and, ultimately, human survival?

Plants, trees and entire ecosystems will have to adapt to higher tem-
peratures, changing rainfall patterns, rising oceans, and chemical
changes in the air and soils. The genetic variability of plants can help
reduce or reverse the effects of environmental degradation.

Genetic resources have an important role to play in rehabilitating
and protecting degraded soils. Desertification can be arrested by plant-
ing trees and plants that are highly adaptable to the conditions produced
by global warming. Many cultivated species have already adapted to a
wider range of climatic conditions; some are the result of selections that
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farmers themselves made over several generations.

There are good reasons to believe that traditional varieties can adapt
to possible climatic changes; nonetheless, more research must be con-
ducted on the tolerance of species to changes in the environment (CGIAR
1992). In particular, priority should be attached to improving methods
for identifying the genetic traits that enable species to respond to envi-
ronmental changes.

Genetic resources are the key to sustainable agriculture. Agriculture
depends increasingly on external inputs such as fertilizers and pesticides,
which have increased to unacceptable levels the contamination of soils,
water, air and agricultural products themselves, thus putting human
health at risk. Because of their potential for variability, genetic resources
can reduce the need to apply large amounts of external inputs and thus
reduce environmental pollution. However, this requires having access to
a diversity of genetic resources for developing improved and disease-
resistant crops.

During recent decades, technologies have played an important role
in modernizing agriculture, with the biotechnologies performing a key
role in improving the crops, animals and microorganisms used in agri-
culture. Fundamental to the development of biotechnology is the estab-
lishment of adequate biosafety standards and regulations for minimizing
potential risks for public and environmental health. Each country must
have a minimum level of biosafety capabilities, as well as regulations
governing them.

The CBD and the GATT have given rise to rules and protocols on the
use of genetic resources. The first emphasizes the “appropriability” of
genetic resources and the strategy for safe biotechnology management.
The GATT includes the accords on intellectual property rights (IPR) in
agriculture, and the protection of new varieties of plants and the prod-
ucts derived from biotechnology.

Strategies for the Utilization and Conservation
of Biodiversity: Toward a Comprehensive Approach

Whether sustainable development strategies in agriculture are viable
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or not will depend on the introduction of an ecological “rationale” in the
sector, among other things. Application of this rationale will grow over
time and should consist of:

e Rationalization of the use of agrochemicals, preferably using inte-
grated pest management and organic fertilizers.

* Promotion of in situ genetic resource conservation techniques, the
aim of which is to maintain plants and animals in their original habi-
tats in natural reserves, in forests and in farmers’ fields.

¢ Promotion of farming practices that mimic nature’s patterns, such as
multi-cropping and agroforestry.

* Biological soil conservation using trees and plants for wind breaks
and for controlling water erosion.

¢ Promotion of a differentiated style of agriculture adapted to the par-
ticular ecological conditions of each region, especially in zones of
high production potential and marginal areas where there is a large
natural resources component that should be conserved.

Strategies for conserving genetic resources should aim for maximum
safety and effectiveness and provide access to the required materials.
Biodiversity in general, and agrobiodiversity, in particular, requires
application of the following methods:

® [n situ conservation
e Exsitu conservation
¢ Integrated application of both methods

In situ conservation

In situ conservation maintains plants and animals in their original
habitats, for example in natural reserves, forests and farmers’ fields. In
the broader sense, it refers to continuing to use cropping techniques that
farmers have improved. In situ conservation is dynamic, as the material
is exposed to the evolutionary forces that shape germplasm. In addition,
it normally covers a geographic area, rather than one or several species,
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so that known as well as unknown species in the area are conserved.

The in situ method makes it possible to study genetic resources in
their natural setting and includes many species that may still be unde-
fined and have an unknown future potential. In situ conservation is
appropriate for many native species, including crops for which there are
no adequate ex situ conservation methods.

Ex situ conservation

This conservation method maintains the organisms outside their
original habitats, in places such as botanic gardens, seed banks, in vitro
gene banks, and field collections.

Orthodox seed banks conserve seeds that can tolerate low storage
temperatures and dry conditions. This type of conservation is considered
safe and effective for most agricultural species grown from seed.

Field collections are useful for species that cannot be stored in seed
form. This includes many important crops including rubber, coconut,
cassava and potato. This type of genebank also makes it easy to evaluate
and make use of the species, although they are exposed to natural risks
such as severe climatic conditions, pests and diseases.

Integrated application of both methods

In situ conservation of biodiversity, which is often overlooked,
should be integrated with ex situ conservation. In situ conservation pre-
serves the evolutionary process and has lower direct costs. In situ con-
servation areas serve as reserves for distinctive traits that may be beyond
the immediate interests of breeders, but that may sometimes be consid-
ered of some value. In situ conservation areas serve as a backup for the
establishment of ex situ collections, while ex situ seed conservation by
farmers, which has been going on for some 10 000 years, provides direct
benefits to in situ conservation, which must be supported and improved
in the future.
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ACTIVITIES ON PLANT GENETIC
RESOURCES IN LAC DURING THE LAST
TWENTY-FIVE YEARS

Work with plant genetic resources began in Latin America and the
Caribbean (LAC) during the first decades of the twentieth century.
Noteworthy were the exploratory and germplasm collection missions by
the soviets S. M. Bukasov in 1925 (Bukasov 1931) and N. I. Vavilov in
1930 (Vavilov 1951). Botanic gardens were also created in different coun-
tries, making it possible to establish important collections of native and
exotic germplasm, such as the Wilson Popenoe Botanic Garden in
Lancetilla, Honduras (1926). Since it was founded in 1942, the Inter-
American Institute of Agricultural Sciences (IICA), headquartered in
Turrialba, Costa Rica, served as a valuable resource for the region in mat-
ters of research and education, training a great number of agricultural
professionals from Latin American and Caribbean countries. In addition,
important germplasm collections established on its campus played a key
role in agricultural development in the region (IICA 1991). In the coun-
tries, research institutes and other government offices, as well as univer-
sities and other institutions of higher learning, have carried out activities
focusing on the conservation and use of germplasm, both in research and
in teaching and training.

It is important to underscore the leading role played by FAO in the
area of plant genetic resources through international efforts to promote
their conservation, exchange and utilization. In 1957 it began the Plant
Genetic Resource Newsletter, and since 1961 it has convened several
meetings and technical conferences on the matter. In 1963 FAO’s Panel of
Experts on Plant Exploration was established to advise the organization
and to set guidelines for the collection, conservation and exchange of
germplasm. A similar panel was created for forestry genetic resources in
1968 (FAO 1996b).

It was only in the early 1970s, however, that actions began to be
developed and implemented in a more systematic and coordinated fash-
ion, with a comprehensive approach to the different activities and disci-
plines involved in the conservation and use of plant genetic resources. In
1971, a revolution began at the international, regional, subregional and
national levels to establish programs or projects on genetic resources,
which strengthened conservation and utilization activities and integrat-
ed them with other sectors of research and agricultural production. This

17



plant genetic resources in Latin America and the Caribbean

revolution gave rise to the present day situation, which is described in
the next section. Following are the most noteworthy events of the past 25
years.

In 1972, the Consultative Group on International Agricultural
Research (CGIAR) was established, which now includes three interna-
tional centers in the region: the International Maize and Wheat
Improvement Center (CIMMYT), the International Center for Tropical
Agriculture (CIAT) and the International Potato Center (CIP). In addi-
tion, the International Plant Genetic Resources Institute (IPGRI), as well
as other CGIAR sister institutions, have regional offices at those centers
(IICA 1991).

CIMMYT was established in 1965 as an outgrowth of the Office of
Special Studies created in 1943. Presently, CIMMYT is the depositary of
the most important collection of maize germplasm in the world; it also
has more than 60 000 accessions of wheat, triticales, barley, and other
crops. In 1977, CIAT established its Genetic Resources Unit, which cur-
rently holds more than 35 000 accessions of Phaseolus spp, more than 5000
of Manihot esculenta, and more than 20 000 of forages. CIP, created in
1972, maintains some 3500 accessions of native potato cultivars, as well
as more than 1000 accessions of 100 different species of wild potatoes.
The collection of sweet potato (Ipomoea) germplasm at CIP totals more
than 5500 accessions, and includes cultivated and wild species. In addi-
tion to germplasm conservation, these international centers have per-
formed a key role in other related areas, such as training and research
(FAO 1996b).

The Tropical Agriculture Research and Higher Education Center
(CATIE) was established in 1973 on the campus originally occupied by
the Inter-American Institute of Agricultural Sciences, when the latter
became a technical cooperation agency: the Inter-American Institute for
Cooperation on Agriculture. CATIE occupied its site and continued pur-
suing this important line of work. Today, IICA continues to support
actions with plant genetic resources through activities addressing insti-
tution building, the design of policies and legal instruments and, espe-
cially, cooperative action among countries and between the countries and
leading international organizations.

Following the recommendation of a group of experts that met in 1972
in Beltsville, Maryland, United States, CATIE created a Plant Genetic
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Resources Unit with support from the Government of Germany, through
the Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ) (CATIE
and GTZ 1979). With this support and the cooperation of other interna-
tional organizations, CATIE collected germplasm (primarily in
Mesoamerica); built facilities for medium and long-term seed conserva-
tion; established and enriched its field collections; trained LAC profes-
sionals and technicians; characterized, evaluated, distributed and docu-
mented germplasm; and conducted other activities of subregional and
regional scope for the past 20 years.

In 1974, the CGIAR created the International Board for Plant Genetic
Resources (IBPGR), presently the International Plant Genetic Resources
Institute (IPGRI). The Plant Genetic Resources Newsletter, launched by
FAO in 1957, began to be published jointly with IBPGR (FAO 1996b). In
1974, the Brazilian Institute of Agricultural Research (EMBRAPA) estab-
lished the National Plant Genetic Resources and Biotechnology Center
(CENARGEN). During that same year, the National Agricultural School
of Mexico (ENA) established the Agricultural Garden at Puyacatengo,
Tabasco; in 1976, ENA became the Autonomous University of Chapingo
(UACH) (Cuevas and Sahagun 1996).

At the initiative of FAO’s Latin American member countries, the
International Undertaking on Plant Genetic Resources was approved in
1983; that same year, FAO’s Commission on Plant Genetic Resources was
established (FAO 1996b).

In 1987, a meeting was held in Mexico of the members of the Latin
American Economic System (SELA), and the Action Committee for Latin
American Cooperation on Plant Genetic Resources (CARFIT) was estab-
lished. That same year the Latin American Maize Project (LAMP) was
launched with the objective of evaluating the maize germplasm being
conserved at the most important banks in 12 countries of the region. The
project revealed serious problems of conservation, as a large part of the
materials proved to have very low germination capabilities. As a result,
a complementary project to regenerate maize germplasm was financed
by the United States Department of Agriculture (IICA 1997).

In 1988, the first meeting of the Keystone group on plant genetic
resources took place in Colorado, United States. That same year, a pres-
idential decree in Costa Rica created the National Commission for Plant
Genetic Resources, first of its kind in the world (CONAREFI 1991).
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In 1989, the Inter-American Board of Agriculture (IABA), at its Fifth
Regular Meeting, approved the creation of a program to collect, conserve
and use genetic resources, as one of the hemispheric programs of the Plan
of Joint Action for Agricultural Reactivation in Latin America and the
Caribbean (IICA 1989).

In 1990, two networks were set up: the Mesoamerican Network for
Plant Genetic Resources (REMERFI) and the Network for the
Management and Conservation of Genetic Resources in the South
American Tropics (TROPIGEN), both with IICA support; the former also
received support from CATIE and IPGRIL

In 1991, an agreement was signed between INBio and Merck & Co.,
Ltd. for biodiversity exploration in Costa Rica in search of genetic and
biochemical resources of potential commercial value (INBio, undated).
At the FAO Conference, it was agreed that farmers’s rights be imple-
mented through an international fund (FAO 1996e).

With IICA and IPGRI support, the Andean Network for Plant Genetic
Resources (REDARFIT) was created in 1992 within the framework of the
Cooperative Agricultural Research and Technology Transfer Program for
the Andean Subregion (PROCIANDINO) (IICA /IPGRI 1995). Also that
year, the Cooperative Program for the Development of Agricultural
Technology in the Southern Cone (PROCISUR) was restructured into
subprograms, including one on genetic resources.

The United Nations Conference on Environment and Development
held in Rio de Janeiro in 1992 recognized the importance of plant genetic
resources. In particular, Agenda 21 contains the Program on the
Conservation and Sustainable Utilization of Plant Genetic Resources for
Food and Agriculture (UNEP 1994).

In 1993, the Caribbean Committee for the Management of Plant
Genetic Resources (CCMPGR) was created with IICA and IPGRI support.

In 1995, FAO’s mandate was extended to cover all aspects of biodi-
versity, including animal genetic resources (FAO 1995a).

In 1995, IICA, FAO and the USDA held a workshop entitled “Toward
a support system for the conservation and sustainable use of animal
genetic resources.” (IICA 1995). In compliance with the recommenda-
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tions of that event, in 1996 IICA and FAO organized the first meeting of
the Advisory Group on Animal Genetic. Resources Management in the
Americas.

Within the framework of the World Trade Organization (WTO), the
Agreement on Agriculture was ratified in 1995.

In 1995, subregional meetings were held in preparation of the Fourth
International Technical Conference on Plant Genetic Resources
(ITCPGR), convened by FAO. The meeting for Mexico, Central America
and the Caribbean was held in San Jose, Costa Rica; the one for South
America took place in Brasilia, Brazil (FAO 1995b, 1995c). In March 1996,
a regionwide meeting was held in Bogota, Colombia as part of the
process.

In 1996 considerable activity at the regional and international levels
addressed different aspects of genetic resources. Preceded by the Bogota
regional preparatory meeting (CORPOICA 1996), the Fourth ITCPGR
was held in Leipzig, Germany in June, at which the Report on the State
of the World’s Plant Genetic Resources for Food and Agriculture was pre-
sented, and the Global Plan of Action for the Conservation and
Sustainable Utilization of Plant Genetic Resources for Food and
Agriculture (FAO, 1996d) was approved. That same year, the Common
Regime on Access to Genetic Resources in the Andean Community went
into effect (Commission of the Cartagena Agreement 1996) and the -
German government ratified financial support for REMERFI, in the
amount of 1 300 000 DM.

In August 1996, with the collaboration of IICA and the USDA, the
Regional Workshop on Germplasm Bank Management was held in San
Jose, Costa Rica (IICA/USDA 1996). In November, several important
international meetings took place: the Conference of the Parties to the
Convention on Biological Diversity, in Buenos Aires, Argentina; the
workshop on the Coconut Genetic Resources Network for Latin America
" and the Caribbean and the meeting of the Steering Committee of the
World Network for Coconut Genetic Resources, in Merida, Mexico; and
the Ibero-American Congress on Autochthonous and Native Races, in
Bogota, Colombia. In December, a meeting of donors and other sponsors
of actions in the area animal genetic resources was held in Rome, Italy.
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From May 15-23, 1997, the seventh regular meeting of the
Commission on Genetic Resources for Food and Agriculture was held,
where the scope of and access to plant genetic resources for food and
agriculture (PGRFA) was discussed, among other things. Today, that
commission deals both with plant and with animal genetic resources.
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THE STATE OF INSTITUTIONS FOR PLANT
GENETIC RESOURCES IN LAC

As mentioned earlier, the countries’ activities with plant genetic
resources increased considerably in the last few decades. The 1990s, espe-
cially, can be characterized as a dynamic period dominated by a trend
toward globalization that has produced important international commit-
ments affecting national and international actions with biodiversity in
general and genetic resources in particular. This requires a very dynam-
ic response by the different national and international actors involved in
the conservation and utilization of plant genetic resources, as well as
growth and consensus-building to successfully address the challenges of
the new paradigms. At present, a broad spectrum of institutions are
involved in activities related to the conservation, management and use of
plant genetic resources in LAC, not just at the national level but at the
subregional, regional and international levels as well (Table 2).
Following is a description of the current institutional situation in LAC, as
well as the most important initiatives under way at the regional and
international levels that, in one way or another, condition or affect activ-
ities to conserve, use and manage plant genetic resources in LAC. Later,
an analysis is made of the principal activities to address them in the
region.

Table 2. Institutions dealing with plant genetic resources

in LAC, in figures

National institutions 90
Institutions of higher learning 64
Germplasm banks 210
Countries of the FAO international undertaking 24
GATT countries 32
Countries that ratified the CBD 24
Centers for agrobiotechnological research n
National plant genetic resource commissions established 6
Commissions being established 3
NGOs 58
Subregional and regional institutions 10
Networks:

Specific for plant genetic resources 5

For crop research and development 22

For biotechnology 2
International cooperation institutions (including CGIAR centers) 14

Source: Alarcon and Gonzalez 1996; FAO 1995b, 1995¢.

23



plant genetic resources in Latin America and the Caribbean

Situation in the Countries

Given the principle of sovereignty over natural resources, from the
political point of view the countries are the basic unit for action on plant
genetic resources. For this reason, it is highly desirable to develop and
upgrade national capabilities to appropriately manage genetic resources
and to become efficient and assertive partners in horizontal cooperation
efforts, in international fora and bilateral and multilateral negotiations on
the subject.

Presently, the greatest part of direct action on the conservation, man-
agement and use of plant genetic resources in LAC is handled by gov-
ernmental organizations and institutions of higher education (90 and 64
reported, respectively). Many nongovernmental organizations (NGOs)
(58 reported) and private enterprises are also involved in activities to
conserve and make use of plant genetic resources (FAO 1995b, 1995c).
For thousands of years, small farmers and indigenous communities have
conserved and used the germplasm of local varieties in an individual and
collective manner.

Actions with plant genetic resources at the country level take place
within a universe that includes plant breeding, agroindustry, the phar-
maceutical industry, conservation initiatives, food science laboratories,
post-harvest activities, agronomy, plant protection, biosafety, and tissue
culture. However, in most countries of the region the linkages among
them are weak. Although there is a certain degree of motivation and
commitment surrounding the activity in the LAC countries, harmoniza-
tion and consensus-building among the different players is inadequate
and it is therefore impossible to speak of integrated national systems for
plant genetic resources in the countries of the region. Only a minority of
countries have national commissions for plant genetic resources
(NCPRGs), or their equivalent, that can serve as coordinators of the sys-
tem. While some institutions have nation-wide programs, with few
exceptions no national programs bring together all interested parties.
Also with few exceptions, institutional development is at an early stage,
meaning that arduous work still lies ahead (FAO 1995b, 1995c).

The high priority given to activities to collect germplasm in the past
produced important collections in the region. In the mid-1990s, there
were 210 germplasm banks in LAC containing some 657 677 accessions
(including 231 309 accessions stored in the international and subregional
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centers in the region) (FAO 1995b, 1995c). Due to a lack of information,
the amount of germplasm conserved in private banks is unknown. Of
this amount, just a small portion of the germplasm in collections is used,
for reasons to be examined later in this section.

The following describes the different categories of institutions
involved in the conservation, management and use of plant genetic
resources in LAC.

Governmental organizations

In the government sector, activities related to the conservation and
use of plant genetic resources are primarily the responsibility of the min-
istries of agriculture, natural resources and the environment. The vari-
ous divisions with activities in this area include: agricultural research
institutes (i.e., INIFAP in Mexico); ministry research departments (i.e.,
MAG in Costa Rica); departments or centers specializing in plant genet-
ic resources (i.e., CENARGEN in Brazil); forestry departments (such as
INRENARE's Forestry Seed Bank in Panama); seed departments or
offices; plant protection departments; biotechnology laboratories; and
experimental stations. Other government offices also participate in the
activity, such as nation herbariums, botanic gardens and museums.

By and large, plant genetic resources are not dealt with in national
development plans or national constitutions and for this reason there are
very few official programs of national scope in the region dedicated
exclusively to genetic resources. This limits efforts to secure funds for
activities on plant genetic resources from bilateral or multilateral sources,
because authorities, due to their unfamiliarity with or lack of awareness
of the importance of these resources, do not give high priority to projects
that address them. This is a vicious circle that must be broken.

As a result of the scant institutional development in the area of genet-
ic resources, there is limited commitment to the activity. Most people
have become involved through training or participation in meetings, and
official national representatives at international meetings often do not
have the necessary background to take advantage of and make signifi-
cant contributions to the discussions. For example, in deliberations on
biodiversity and natural resources, issues dealing specifically with plant
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genetic resources get mixed up with issues pertaining to biological diver-
sity as a whole and abiotic resources; this is because the participants are
invited by the ministries of foreign relations and usually represent the
interests of conservationists and ecologists.

Similarly, consultants or others who participate in drafting legisla-
tion and policies are not always fully versed in the subject matter, which
can result in legal instruments and decisions that limit and discourage
the activity and no pertinent instruments backing them up.

In general, activity on plant genetic resources in the region has been
associated, tangentially and often unconsciously, with agricultural breed-
ing and diversification programs, due primarily to the introduction of
exotic germplasm for traditional crops. Such is the case of the staple
grains, vegetables, coffee and others. The absence of linkages between
existing plant genetic resources programs and germplasm users (i.e.,
breeding and diversification programs) is one of the main reasons that
the germplasm contained in germplasm banks in the region is not more
widely used. This situation applies not only in the region but through-
out the world. In addition, limited ties with agricultural health offices
and programs restrict the flow of germplasm and increase the likelihood
of the spread of pests and diseases.

For circumstantial reasons, an infrastructure has been in place for
seed conservation within other breeding and diversification programs,
though more for utilization than conservation purposes. Consequently,
there is no long-term budgetary provision for this topic and the countries
are basically dependent on specific medium- and primarily short-term
projects for funding.

The action of the international centers in collecting and sending
selected germplasm to the countries has been of fundamental impor-
tance. Unfortunately, national programs have not had adequate equip-
ment or large enough operating budgets to conserve these materials
appropriately, which has resulted in serious losses of diversity at the ex
situ conservation level. This was revealed by the Latin American Maize
Program (LAMP), which found that a great portion of the germplasm
stored in the countries of the region had lost its capacity to germinate
(IICA 1997), and highlights the importance of obtaining a long-term com-
mitment from institutions which not only ensures project implementa-
tion but also continuity of activities.
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Another problem in the government sector is the turnover of staff in
whom considerable amounts of funds had been invested for training
purposes or for establishing linkages and who are often moved to other
institutions or transferred to totally unrelated departments. In addition,
institutional instability threatens the key activity of plant genetic
resources (long-term conservation for future generations) as govern-
ments have, on occasion, dismantled experimental stations that had field
and seed collections. One threat to institutional stability is the state
reform under way in many countries of the region, which exerts strong
pressure to downsize the state apparatus and the number of government
employees, including, obviously, people trained in the activities of plant
genetic resource conservation and utilization.

The creation of official NCPGRs depends a great deal on leadership
from the government sector and unfortunately, most of the countries
have not consolidated these commissions as yet. Consequently, they do
not have legal frameworks and specific policies on the matter. Moreover,
professionals involved in plant genetic resource activities have not been
taught how to properly assess the value of these resources.

Increasing public awareness as to the importance of the conservation
and use of plant genetic resources requires the active participation of the
ministries of education or equivalent institutions. As this does not often
occur, the value of these resources is not widely known and politicians
have no solid arguments to use in support of these programs. For these
reasons, collaborative action with institutions of higher education in the
areas of education, training and awareness-raising become of key impor-
tance.
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National Research Center for Plant Genetic Resources
and Biotechnology (CENARGEN), Brazil

CENARGEN was created in November 1974 by EMBRAPA, which, in
turn, is part of Brazil’s Ministry of Agriculture, Food Supply and Agrarian
Reform (MAARA). The mission of this Center is to protect the diversity of
genetic resources and develop biotechnological methods and procedures for
making use of these resources to benefit society.

CENARGEN’s efforts focus on the exchange, collection, conservation,
characterization and evaluation of germplasm . It also addresses the quar-
antine aspects of imported materials, since about 80% of food in Brazil is
based on germplasm imported from other countries.

CENARGEN provides support to a network of more than 160
germplasm banks that contain around 230 000 accessions of plants, animals
and microorganisms, through the National System for the Guardianship of
Genetic Resources. In addition, CENARGEN's conservation chambers con-
tain some 72 000 accessions of more than 380 plant species of socio-econom-
ic importance, about 30 of semen and embryos, 5000 of microorganisms and
30 000 herbarium samples.

CENARGEN manages a dynamic training program that includes for-
mal and post-graduate courses, which it offers in collaboration with several
universities. CENARGEN now has a reference center for LAC on training
for genetic resources, biotechnology, biological pest, disease and weed con-
trol, and bioinformatics. In the 1990-1997 period, around 1500 professionals
from the public and private sectors received training.

CENARGEN has 278 staff, which includes six university graduates, 45
professionals holding M.Sc. degrees and 59 holding Ph.D.s, many of these
with post-doctoral training.

Because of its concerns about disseminating research findings and sys-
tematizing information on germplasm, CENARGEN has developed an
information network for accessing national and international data bases
through Internet. CENARGEN has participated actively in developing the
new biosafety law and in the deliberations on legislation to protect cultivars
and intellectual property.

Source: CENARGEN 1997.
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The countries’ participation in different international fora, and their
signing of international commitments such as the GATT and the CBD
which require action on their part, have made them more aware of the
issue of genetic resources and is expected to have a positive impact on the
establishment, strengthening and consolidation of national systems,
under the anticipated leadership of the government sector.

Institutions of higher learning (IHL)

A good number of IHLs are engaged in activities in the area of plant
genetic resources, including programs at research centers and institutes,
schools and departments of agronomy or biology, and experimental sta-
tions. They also have divisions that complement activities with those
resources, such as herbariums and biotechnology, molecular biology and
food science laboratories, etc. Institutions with a long tradition in the
area of plant genetic resources include La Molina Agrarian University in
Peru, Chapingo Autonomous University in Mexico, and Buenos Aires
University in Argentina. In addition to the research and other technical
activities they carry out, IHLs represent a fundamental resource for train-
ing staff in events of national and international scope.

IHLs have performed a key role through their technical and their
agricultural breeding and diversification programs, especially for fruit
crops, roots and tubers. Botanic gardens have served as sources of new
germplasm. Fulfilling their primary role in education, universities have
been the primary source of professionals in agriculture, biology and
other disciplines relevant to plant genetic resources.

Better job stability at universities has allowed for greater project and
program continuity over time. In a good number of cases, IHLs have
shared agricultural research responsibilities with government organiza-
tions, including collaboration on activities to conserve and make use of
plant genetic resources. A case in point is the collaborative arrangement
between the University of San Carlos (USAC) and the Agricultural
Science and Technology Institute (ICTA) in Guatemala. In recent years,
plant genetic resources have been included its curriculum, which con-
tributes to raising awareness on the importance of this subject. Although
IHLs have intellectual and infrastructure capabilities, it is always impor-
© tant to promote complementarity among them in order to be able to offer
more complete curricula and training. Linking the IHLs of the region
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and other relevant institutions will make it possible to improve the sup-
ply of training by capitalizing on comparative advantages. The partici-
pation of IHLs in national commissions of plant genetic resources under-
scores the scope of their action. As prestigous institutions in the coun-
tries, they contribute to forming opinions and raising awareness, so it
would be reasonable to expect greater assertiveness on their part in this
area. IHLs have the capacity to introduce the subject matter into their
courses of study, making it possible, for example, to educate educators in
addition to students (i.e., law, engineering) who, in their professional and
public lives, will in one way or another be affected by or have an impact
on actions in the area of plant genetic resources. For example, law stu-
dents should now be able to address issues such as intellectual property
rights and other instruments that exist, are being created or will be creat-
ed concerning biodiversity, wildlife and genetic resources. Genetic
resource valuation is a complex, interdisciplinary analysis involving sci-
entific and economic skills. As a discipline, it merits review and adoption
in curricula and non-formal training courses in order to equip profes-
sionals to address the challenge. Once again, combining the efforts of
IHLs in the region and beyond it will make it possible to have a better
supply of appropriate training at a lower cost.

Cooperation arrangements between IHLs in different parts of the
world also contribute to research efforts. Moreover, there is an entire
donor community focused on these institutions and they should there-
fore have a specific agenda on the matter, accompanied by a portfolio of
“bankable” projects.

Indigenous communities and small-farmers

For thousands of years, farmers and indigenous communities have
conserved, domesticated and/or used native plant genetic resources and,
more recently, some exotic ones, but their physical and social isolation
has prevented them from playing an important role at the national and
much less international levels. As a result, they have not been able to
enjoy the benefits generated by those resources. The immense cultural
wealth accumulated over thousands of years must be tapped, and actions
must be taken to systematize that information through ethnobotanic
studies that make that information available to society, acknowledging
the enormous contribution of these groups and channeling to them the
benefits they deserve.
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Institutions of Higher Learning and Plant Genetic Resources
Autonomous University of Chapingo (UACH), Mexico

Activities on plant genetic resources began in Chapingo long before
the National School of Agriculture (founded 1854) was transformed in 1976
into the present day UACH. There is a noteworthy emphasis on the rela-
tionship between humans and plants, and ethnobotanics is considered of
importance in the scientific-philosophical training of future graduates.
UACH's present approach to teaching, research and plant genetic resources
conservation can be seen through the following:

a. Regional University Centers are strategically distributed, which enables
UACH to expand and delve further into the topic at the national level.
Such is the case of the National Ethnobotanic Program, which has been
successful in introducing the cultivation and beginning the domestica-
tion of eight wild species having considerable nutritional and agronom-
ic value.

b. The 26 national research programs, several of which focus on plant
resources of actual and potential value, use an interdisciplinary
approach.

c. The infrastructure for the study and conservation of plant genetic
resources has been expanded. Currently there are five herbariums, a
seed bank with 4248 accessions, a biotechnology laboratory (molecular
characterization and genetic engineering), five agro-botanic gardens in
locations with differing ecological conditions (3245 taxa), the
Laboratory of Natural Products (plant-chemical studies), a 550 hectare
experimental field for characterization and evaluation, the Pinetum (60
taxa), and the National Agricultural Museum.

d. Its curricula address matters related to plant genetic resources. It has a
major in agro-ecology, another in planning and conservation of natural
resources; a chair of ethnobotany, which was been in operation uninter-
ruptedly since 1980; a program for an international diploma in medici-
nal plants; a master’s degree program in horticulture; and a doctorate
program in the economic problems of agroindustry.

Source: Cuevas and Sahagun 1996.
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Presently, initiatives are under way to organize community groups
for conserving traditional varieties at the farm level and making rational
use of timber and non-timber forest products. At the international level,
an attempt has been made to compensate this sector for its contribution
to the conservation and domestication of genetic resources over time.
One example of this is the Farmers’ Rights promoted by FAO, through
which those who have benefited from genetic resources would make a
contribution to a world fund (FAO 1996a, 1996e).

The CBD takes these issues into account, including the utilization,
protection and dissemination of traditional information on biological
diversity and equitable compensation for benefits. An effort should be
made to organize and support the actions and negotiations of these
groups, for which it will be necessary to bring together NGOs, govern-
ment institutions, IHLs and private enterprise, in addition to working to
secure international technical and financial cooperation. In this regard,
the NCPGRs can provide this coordination to foster integration.

The current approach to the conservation of plant genetic resources
considers combining farm-level conservation with classic in situ and ex
situ systems. Both small-farmers and indigenous communities have been
and will continue to be key players in this arrangement, for which exter-
nal groups will contribute guidelines and monitor parcels. The flow of
germplasm from and toward traditional ex situ collections will contribute
to minimizing risk of genetic erosion that can occur in either of those two
modalities.

Non-governmental organizations (NGOs)

NGOs are an important institutional resource in participatory
democracies. Their independence from governments and other sectors of
society enables them to contribute significantly to the search for new
options in sustainable development. Of the many NGOs dealing with
biodiversity and sustainable agriculture in LAC, only a few deal directly
with plant genetic resources.

Most of these organizations are primarily involved with in situ con-
servation of wildlife in protected areas and national parks. At the other
extreme are farmers’ organizations which receive the products before the
final consumer. The intermediate stage, which is ex situ conservation,
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evaluation, seed production and related activities, is poorly represented
in the network of NGOs at the national and international levels.

There are fewer NGOs that work with ex situ conservation of plant
genetic resources and conservation on farmers’ plots, but their number is
growing steadily. For example, Brazil’s Alternative Technologies Project
(PTA) is working to link maize conservation with improving maize culti-
vation. The Education and Technology Center (CET) is engaged in
important work to produce seeds locally and in the in situ conservation
of native varieties on the Chiloe archipelago in Chile (Cooper 1993).
Also worth noting is the National Biodiversity Institute (INBio) of Costa
Rica, which is dedicated to biodiversity prospection, inventory and
research in that country; it also advises other countries in its fields of
expertise.

Including the principal parties on national commissions will spur the
development of specialized NGOs or will encourage existing ones to
devote themselves to more specific issues. In large part, the creation of
NGOs has responded to international trends that have facilitated fund-
ing by a sector of the donor community. The Global Plan of Action will
serve as a reference for the donor community that finances NGOs deal-
ing with issues addressed by that Plan or by Agenda 21 (Chapters 14 and
15).

Private enterprise

Private enterprise also works with plant genetic resources. In fact,
private enterprise is probably the sector that has most benefited from ear-
lier and current conservation initiatives. Private enterprise can con-
tribute in some way to national and international efforts for a resource
that has generated and will continue to generate dividends for it. Its par-
ticipation in NCPGRs will make it possible to recognize and take advan-
tage of its activities in this area, and to assign responsibilities in its sphere
of action. Contributions can be financial or in kind, such as through the
provision of facilities, equipment and human resources, or germplasm
from its own collections. Such is the case with private seed companies
cooperation projects that have their own collections of germplasm (e.g.,
Pioneer Hi-bred), cooperation projects that have and support forest
reserves (COSEFORMA, Costa Rica), and biotechnology companies
(Calgene) that can offer other types of resources.
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National Biodiversity Institute (INBio) of Costa Rica
A new institutional model

Because of its biodiversity, approximately 25% of Costa Rica’s territory
is being protected, as it contains about half a million species of wild plants,
animals and microorganisms. For decades, a number of government and pri-
vate institutions have been carrying out limited research and development
activities, with budget constraints and different mandates.

Following its creation by presidential decree in 1989, the INBio
Planning Commission recommended that this institute be created as a pri-
vate, non-profit organization for the public good. In agreement with the
Ministry of Natural Resources, Energy and Mines (MIRENEM) (today
Ministry of the Environment and Energy -MINAE-), INBio accepted to con-
duct biodiversity inventory, prospection and management activities, as well
as to disseminate information on Costa Rica’s biodiversity, in line with the
existing legal framework. '

Biodiversity prospection and the respective research to find new and
interesting substances and genes for use by the pharmaceutical, medical and
agricultural industries is carried out in collaboration with the industrial sec-
tor, research centers and local and international universities. These relations
make it possible to rapidly and effectively train national scientists and
employees for laboratory and field work, generate funds for national conser-
vation activities, and promote research required by the market and for sus-
tainable economic development. For example, a typical research agreement
will include a minimum 10% donation to MINAE, which is earmarked for
biodiversity conservation, technology transfer through equipment, training,
and compensation for services and information. Should other benefits be
derived from a successful research finding, 50% of the royalties paid to INBio
are assigned to the National Conservation Areas System, and the other half
is used to finance INBio’s work. An example of this arrangement is the
agreement between INBio and Merck & Co.,Ltd.

The purpose of the National Biodiversity Inventory is to compile infor-
mation on all taxa, a process which requires a broad-based national partici-
pation. All information on identity, geographic distribution and natural his-
tory is of the public domain and is made available, free of charge, through the
world system for the exchange of biodiversity information.

Source: INBio, undated.
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National commissions for plant genetic resources (NCPGRs)

The multidisciplinary nature of genetic resource conservation and
utilization activities requires the broad-ranged participation of different
sectors including education, research, production, legislation, to cite just
a few. This requires the creation of NCPGRs, an initiative fostered and
supported by FAO, SELA, IPGRI and IICA. To date, only a few countries
in the region have established, or are in the process of establishing,
NCPGRs. This is unfortunate, since NCPGRs or equivalent mechanisms.
will facilitate consensus-building and coordination of activities among
different players in the country, including government institutions, IHLs,
representatives of indigenous communities and small farmers, private
enterprise and relevant NGOs. The participation of the different sectors
will make it possible to identify needs, establish priorities and define
responsibilities, avoiding an undesirable duplication of efforts. It will
also facilitate the definition of national positions at fora, the formulation
of international initiatives, and participation in negotiations. In 1988,
Costa Rica established the first NCPGR in the region through presiden-
tial decree (CONAREFI 1991). Similar initiatives exist in Panama,
Honduras, Nicaragua and Chile.

In addition to being assigned responsibilities, these commissions
should be granted a certain degree of “authority” in the area, but also
budgetary, operational and logistic support so that they may effectively
fulfill their mandates. '

Institutional Situation at the Subregional,
Regional and International Levels

Mechanisms for horizontal cooperation

Plant diversity recognizes no political borders and therefore the eco-
geographic coverage of species or groups of species generally includes
several countries or regions. Thought should also be given to the intrare-
gional and worldwide interdependence of plant genetic resources for
agricultural production. In addition, since the costs associated with the
conservation and use of these resources and related activities are high, it
is desirable for countries to share financial obligations, as well as facili-
ties, staff, etc. This has motivated the countries of the region to establish
mechanisms for reciprocal horizontal cooperation in different areas of
agricultural research and, more recently, in the area of plant genetic
resources in order to capitalize on the comparative advantages of nation-
al, subregional, regional and international institutions.
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Institutional Integration for Plant Genetic Resources

National Commission for Plant Genetic Resources
(CONAREFI) of Costa Rica

The first step to create a mechanism for institutional coordination and
consensus-building in LAC in the area of plant genetic resources occurred in
Costa Rica in 1988. The presidential decree creating it established for it the
following general objectives:

o To oversee the maintenance, management and rational conservation of
the plant genetic resources, both native and foreign, existing in the
country.

e To promote the collection, utilization and free exchange of materials to
be directly used in production programs or plant breeding activities.

To fulfill the aforementioned objectives, it was given the following func-
tions: to advise the central government and autonomous entities on the mat-
ter, foster inter-institutional coordination, carry out technical and scientific
activities, provide training and develop infrastructure through the creation
of a national germplasm conservation and evaluation network.

CONAREFI comprises representatives of various governmental institu-
tions, universities, farmers and other members invited because of their per-
sonal capabilities and their recognized expertise in the field of plant genetic
resources.

Source: CONAREFI 1991.

The willingness and capacity of the LAC countries to engage in reci-
procal cooperation is demonstrated by the number of networks that suc-
cessfully operate throughout the region. More than 30 horizontal coop-
eration initiatives dealing with plant genetic resources have been report-
ed, five of which work directly with conservation and use. These net-
works are situated in the following subregions:

Caribbean: The Caribbean Committee for the Management of Plant

Genetic Resources (CCMPGR) focuses on the following groups of priori-
ty crops: fruit crops, edible legumes, roots and tubers.
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Mexico and Central America: The Mesoamerican Network for Plant
Genetic Resources (REMEREFI) deals with the following species or groups
of species: Anonaceas, Sapotaceas, Persea, Theobroma cacao, Vanilla fra-
grans, Cucurbita, Capsicum, Bactris, Amaranthus.

Amazon Basin: The Network for the Management and Conservation
of Genetic Resources in the South American Tropics (TROPIGEN) oper-
ates within the framework of PROCITROPICOS. It works with the fol-
lowing species: Ananas, Carica, Persea, Passiflora, Arachis, Ipomea,
Capsicum, Manihot, Bactris, Bertholletia, Theobroma, Hevea and Elaeis.

Andean Zone: The Andean Network for Plant Genetic Resources
(REDARFIT) works within the framework of PROCIANDINO. It
addresses the following species or groups of species: edible grains,
tubers, roots, legumes, fruits, Solanaceas, Pasifloraceas, Cariacaceas,
Anonaceas, T. cacao and Opuntia spp.

Southern Cone: The Plant Genetic Resources Subprogram for the
Southern Cone (within the framework of PROCISUR) gives priority to
cooperative projects on forages, vegetables and fruit crops; it also works
with wheat and onions. The subprogram will also work with animal
genetic resources.

Currently, the last four are in operation, the CCMPGR is being con-
solidated, and a plant genetic resources network is being established
within the framework of PROCICARIBE. Although all of them cover all
the LAC countries, they exclude the two developed countries of the
hemisphere (United States and Canada). While not rich in genetic
resources, these two countries do have excellent capabilities for conser-
vation, research and use, which makes it of key importance to incorpo-
rate them as partners in regional activities. Moreover, as the aforemen-
tioned networks are not interconnected, limiting more vigorous activities
at the regional level, some sort of mechanism should be developed to link
and articulate regional efforts and, obviously, include the United States
and Canada. Recently, within the framework of IICA-FAO cooperation
and with the participation of CATIE, SELA, GTZ, IPGRI and several
national institutions (including EMBRAPA, CORPOICA and
INIA/Chile), a proposal is being discussed to establish a Technical
Support System for the Conservation and Sustainable Utilization of Plant
Genetic Resources in the Americas (SIARFA).
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Regional institutions

Plant genetic resources in the region are supported and/or shared by
several institutions of subregional and regional scope, as much in techni-
cal-scientific areas as in institutional development and policy issues rele-
vant to such resources. For example, the Caribbean Agricultural
Research and Development Institute (CARDI) has played a critical role in
introducing and evaluating agricultural germplasm in the region. Since it
was founded in 1973, CATIE has continued and strengthened training,
conservation and utilization actions previously carried out by IICA. The
Nutrition Institute of Central America and Panama (INCAP) has been
providing support to national plant genetic resource programs in charac-
terizing the nutritional aspects of plant genetic resources, as this infor-
mation is a basic argument for demonstrating their importance in food
production.

At the regional level, IICA and SELA stand out in this field. As noted
earlier, since it was founded, the Inter-American Institute of Agricultural
Sciences supported activities to conserve and make use of genetic
resources in addition to related actions: training, documentation and
information. It continued to do so when it became the Inter-American
Institute for Cooperation on Agriculture, although its emphasis changed
to institution building and policy design. Together with CATIE, FAO and
IPGRI, IICA promoted the creation of the horizontal cooperation mecha-
nisms mentioned in the section on page 35. In addition, in recent years,
IICA organized regional and subregional meetings on plant and animal
genetic resources and biosafety in a joint effort with FAO and USDA
(IICA 1995).

In 1987, SELA called a meeting of member state government experts
to create the Action Committee for Latin American Cooperation on Plant
Genetic Resources (CARFIT). Unfortunately, this Committee never
became functional, perhaps due to a lack of institutional commitment by
the countries. Nonetheless, SELA honored its commitment, participating
in different actions including the preparation of the aforementioned
SIARFA document, which is currently under review. From 1994 to 1996,
the Regional Program for Cooperation and Consensus-Building in the
Area of Plant Germplasm was executed, within the framework of which
a regional experts’ seminar was held in January 1997 on a strategy for the
utilization of biodiversity (SELA 1997).
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Reciprocal Horizontal Cooperation in Plant Genetic Resources

The Andean Region

The Andean Region, which comprises five countries (Bolivia, Colombia,
Ecuador, Peru and Venezuela), is one of the centers of origin and domestica-
tion of numerous species, especially the potato and sweet potato, that have
contributed to feeding humanity worldwide. Other important crops origi-
nating in the region are quinoa (Chenopodium quinoa), amaranthus
(Amaranthus spp.), tarwi (Lupinus mutabilis), oca (Oxalis tuberos), ulluco
(Ullucus tuberosus), tree tomato (Cyphomandra betacea) and naranjilla
(Solanum quitoense), among many others.

In 1992, REDARFIT was created within the framework of PRO-
CIANDINO with the general objective of helping to upgrade the Andean
countries’ capabilities, through horizontal reciprocal cooperation, to con-
serve, manage and use Andean plant genetic resources and, in this way, con-
tribute to sustainable agricultural development in the region.

REDAREFIT's activities are grouped into five areas: a) institution build-
ing, b) germplasm conservation and management, c) germplasm characteri-
zation, evaluation and use, d) training and dissemination, and e) documen-
tation and information. These activities are coordinated by an international
coordinator and five national coordinators, who are responsible for imple-
menting activities in each country.

Participating in this network are member country governments,
through their offices and research and education institutions, relevant social
organizations (i.e., scientific, cultural and environmental societies and foun-
dations), IICA, CATIE, FAO, IPGRI, CIMMYT, CIAT, CIP and other
regional and international organizations, as well as other institutions and
NGO:s interested in the subject.

Source: IICA and IPGRI 1995.
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Tropical Agriculture Research and Higher Education Center
(CATIE)

Since the Inter-American Institute of Agricultural Sciences was estab-
lished in 1942, on the same campus where CATIE came into being in 1973,
many activities on genetic resources have been conducted, both in teaching
and research and including the maintenance of germplasm collections that
contributed substantially to agricultural development in LAC. When it
launched its activities, CATIE maintained its interest and commitment to
work along these lines and in 1976, a plant genetic resources unit was set
up, with the support of the German Government through GTZ. Since then,
a seed bank was established (core and active collections), existing field col-
lections were strengthened, and numerous germplasm collection missions
were carried out, resulting in a considerable expansion of the original collec-
tions. Presently, CATIE has more than 35 000 accessions, which includes
staple grains, other legumes, vegetables, roots and tubers, fruits, industrial
crops and forest species.

CATIE has played a key role in providing training on the conservation
and use of plant genetic resources, both at the subregional and international
levels. Various training methods have been used, such as short courses, sem-
inars, workshops, scientific visits, technical-scientific advisory services,
post-graduate courses and master’s degree theses.

Germplasm distribution, in accordance with the corresponding quaran-
tine guidelines, has been one of CATIE’s priority activities. In addition to
routine activities to characterize and evaluate germplasm, CATIE conducts
very important research on the conservation and use of plant genetic
resources, part of which is funded through cooperation projects with a vari-
ety of institutions including IPGRI, the International Network for the
Improvement of Banana and Plantain (INIBAP), the Center for
International Cooperation in Agricultural Research for Development
(CIRAD), and the Asian Vegetable Research and Development Center
(AVRDC), among others. In conjunction with IPGRI and IICA, CATIE has
been promoting the creation of REMERFI.

Source: CATIE 1996; CATIE and GTZ 1979.
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Inter-American Cooperation in Plant Genetic Resources

Actions of the Inter-American Institute for Cooperation
on Agriculture (IICA) in the Area of Plant Genetic Resources

Since it was founded as the Inter-American Institute of Agricultural
Sciences in 1942, IICA has been involved with plant genetic resources.
Through it, the first germplasm collections in the region (coffee, rubber, trop-
ical fruits, others) were established in the 1940s. During that same period,
formal training was initiated in various aspects of the use and conservation
of genetic resources. IICA’s progressive transformation into an agency for
technical cooperation and institution building in agriculture has not pre-
vented it from continuing to support activities on plant genetic resources,
albeit with a different but equally relevant approach.

In 1989, the Inter-American Board of Agriculture (IABA) approved the
Plan of Joint Action for Agricultural Reactivation in Latin America and the
Caribbean, which included a mandate to IICA to sponsor a Hemispheric
Program on Genetic Resources. In addition, in its 1994-1998 Medium Term
Plan approved by the IABA, 1ICA’s work with biodiversity and genetic
resources holds high priority, primarily with the objective of upgrading
institutional capabilities (political, legal, institutional, strategic informa-
tion, resource mobilization) in its member countries to conserve and make
rational use of genetic resources for sustainable agricultural development in
the Americas.

Given the magnitude of the challenges in the area of genetic resources,
1ICA has established strategic alliances for technical cooperation with
national, regional and international organizations of recognized prestige and
authority in the area, such as IPGRI, CATIE, GTZ, FAO, USDA, IDB,
CIRAD, national institutions, universities and programs and networks for
reciprocal cooperation.  This has given rise to the creation of subregional
cooperation networks for horizontal reciprocal cooperation, including
REMERFI, REDARFIT and CCMPGR, to cite just three. Achievements
include, among others: a) determination of priorities for joint action and rel-
evant policy frameworks, b) dissemination of conceptual and methodological
elements for the formulation of policies on biotechnology and biosafety, c)
compilation of directories of biotechnology institutions in the region, and d)
preparation of base and consultation material for creating a regional mecha-
nism of support for genetic resource activities.

Sources: IICA 1989, 1990, 1991, 1994; IICA and FAO 1994.
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The effectiveness of the action of all these institutions will be
strengthened to the degree that they reach agreement on and coordinate
their initiatives among themselves and with those being implemented at
the global and regional levels. For this reason, their participation in the
different subregional and regional fora and initiatives is essential; their
articulation through SIARFA will facilitate this situation. International
negotiations, as well as the securing of funding, will also be improved
with the support of these organizations.

International institutions

Numerous international institutions support activities in plant genet-
ic resources in LAC. The CGIAR international centers headquartered in
the region or that work with crops relevant to it not only support activi-
ties to improve the respective crops, but also collaborate in the collection,
exchange and conservation of germplasm in their own germplasm banks,
which are considered among the best of the world system. The CGIAR
centers located in this hemisphere are CIAT in Colombia, CIMMYT in
Mexico, and CIP in Peru. In addition, IRRI and ICRISAT also have pro-
grams in the region and IPGRI, which has the global mandate in this area,
has been supporting plant genetic resources programs in the countries
and in subregional centers since its inception, through its Regional Office
for the Americas, which is located in CIAT, Colombia. The International
Service for National Agricultural Research (ISNAR) provides support in
the area of institutional development for agricultural research, which is a
very important and necessary activity in the region. Presently, a strategic
planning project for agricultural research in LAC is being developed,
headed by ISNAR, with IICA support and financed by the IDB (ISNAR
1996).

FAO has played a very important role, through the Secretariat of its
Commission on Plant Genetic Resources, in formulating policies and
legal frameworks for these resources, as well as in technical cooperation
through its different programs and projects. In 1994, the CGIAR interna-
tional agricultural research centers signed agreements with FAO to incor-
porate most of their germplasm collections into the international network
of ex situ collections sponsored by FAO. In July 1996, FAO organized the
Fourth International Technical Conference on Plant Genetic Resources
(ITCPGR), held in Leipzig, Germany, where the Report on the State of
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World’s Plant Genetic Resources for Food and Agriculture (FAO 1996b)
was examined. Earlier, in preparation of that event, subregional meet-
ings were held in Costa Rica (Mexico, Central America and the
Caribbean) and Brazil (South America), at which the countries presented
reports on the state of plant genetic resources in their countries. The
Fourth ITCPGR also approved the Global Plan of Action for the
Conservation and Sustainable Utilization of Plant Genetic Resources for
Food and Agriculture. FAO has signed a memorandum of understand-
ing with IPGRI to map out complementarity and avoid a duplication of
efforts at the world level. At the regional level, IICA has signed cooper-
ation agreements on the matter of plant genetic resources with IPGRI and
FAOQ, as well as related agreements with CIAT and CIMMYT.

Other important international initiatives are also under way in the
region, noteworthy among which are the programs and projects of the
World Conservation Union (IUCN) and the World Conservation
Monitoring Centre (WCMC). As was mentioned in the previous section,
consensus-building and coordination of actions among institutions oper-
ating at these levels will increase the effectiveness of implementation and
improve efforts to secure necessary funding.

International financial cooperation

Financial constraints are a given in most initiatives dealing with
plant genetic resources, even in developed countries. LAC’s importance
in terms of its biodiversity, as well as the countries’ capacity to imple-
ment actions for conservation, management and rational and safe use,
have encouraged the international donor community to support these
efforts. Donor agencies have included the Spanish Agency for
International Cooperation (AECI), the World Bank (WB), the
International Development Research Centre (IDRC), CIRAD, the Danish
International Development Agency (DANIDA), the Finnish International
Development Agency (FINNIDA), the French Mission for Cooperation
(FMC), GTZ, the Japanese Agency for International Cooperation (JICA),
the United Nations Development Program (UNDP), the United States
Agency for International Development (USAID), and the World Wildlife
Fund (WWEF). Nonetheless, the support of the different technical and
financial cooperation agencies for actions on plant genetic resources in
the region continues to be necessary today.
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Global System for the Conservation and Utilization of
Plant Genetic Resources for Food and Agriculture

In 1983, the FAO General Conference agreed to establish a standing
inter-governmental forum on plant genetic resources: the Commission on
Plant Genetic Resources. The formal framework established for this venture
is the International Undertaking on Plant Genetic Resources. These two ele-
ments constitute the principal institutional components of the Global
System for the Conservation and Utilization of Plant Genetic Resources for
Food and Agriculture. Three resolutions have been attached to the
International Undertaking, which have introduced the concept of farmers’
rights, national sovereignty over plant genetic resources, and the interna-
tional fund for implementation of farmers’ rights. The Commission’s fifth
session adopted a new resolution to examine the International Undertaking
in line with the Convention on Biological Diversity, which took place in sub-
sequent meetings of the Commission.

The Global System includes other international agreements: the Code of
Conduct on the Collection and Transfer of Plant Germplasm; the Code of
Conduct on Biotechnology; and Basic Agreements on Germplasm Banks.
The Global System also contemplates three world mechanisms: the World
Information and Early Warning System for Plant Genetic Resources; ; the
Network of Ex Situ Collections; and the Network of In Situ Conservation.
The issue of the scope of and access to plant genetic resources for food and
agriculture was addressed during the seventh meeting of the Commission.

In June 1996, the Fourth International Technical Conference on Plant
Genetic Resources was held in Leipzig, Germany, at which two components
of the Global System were presented: the First Report on the State of the
World’s Plant Genetic Resources for Food and Agriculture (PGRFA), and
the Global Plan of Action for the Conservation and Sustainable Utilization
of PGRFA. The latter is a series of interrelated and interconnected activities
which comprise 20 spheres of priority activity, organized into four main
groups: in situ conservation and genetic enhancement, ex situ conservation,
use of PGRFA, and institutional actions and capability building.

A third instrument of world scope, the international fund for the imple-
mentation of farmers’ rights, depends on the negotiations between the coun-
tries concerning the review of the International Undertaking, which includes
implementation of farmers’ rights.

Source: FAO 1996a, 1996b, 1996c¢.
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The Global Environment Facility (GEF)

A Source of Financial Support
for Plant Genetic Resource Activities

The GEF was established by the World Bank to support environmental
protection and promote sustainable, environmentally sound development. It
is implemented by the UNDP, UNEP and the World Bank itself, which view
it as a mechanism for international cooperation that can provide financial
support for addressing the incremental costs of measures for achieving world
environmental benefits in the following focal areas: a) climatic change, b)
biological diversity, c) international waters, and d) destruction of the ozone
layer. Other activities addressed in Agenda 21 may be eligible for funding,
so long as they produce benefits for world environmental protection in the
four aforementioned focal areas.

The objectives of the GEF in the area of biological diversity are derived
from the objectives of the Convention on Biological Diversity: “the conser-
vation of biological diversity, the sustainable use of its components and the
fair and equitable sharing of the benefits arising out of the utilization of
genetic resources, including by appropriate access to genetic resources and
by appropriate transfer of relevant technologies ... and by suitable funding.”
All the activities funded by the GEF must conform with the guidelines of the
Conference of the Parties to the Convention on Biological Diversity.

Source: UNDP, UNEP and WB 1996.

Several LAC countries are already receiving financial assistance (and
others are in the process of soliciting it) from the Global Environment
Facility (GEF) for activities in plant genetic resources.

The countries’ limited institutional development hinders the action
of donors because they do not receive enough “bankable” projects. In this
regard, horizontal cooperation can help by providing national, subre-
gional and regional programs with access to funding, with the backing of
recognized international initiatives including the Global Plan of Action
and Agenda 21, as well as other initiatives that have broad acceptance
within the international donor community.
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International Commitments

Activities on genetic resource conservation and use now constitute
an issue dealt with at the international level, as in the case of the GATT,
the CBD (Agenda 21), FAO’s International Undertaking, Intellectual
Property Rights (IPR) and JUNAC. For this reason, the countries of the
region should prepare themselves both individually and collectively to
tap the benefits of these initiatives. It is now imperative to develop capa-
bilities not only in technical and scientific matters, but also in the areas of
management, negotiations and related legal instruments.

All the countries of the region have joined the GATT and the CBD has
been ratified by 24 countries of the region. Both require that the countries
implement certain actions, for which they may not have the necessary
capacity at the national level. In this regard, horizontal technical cooper-
ation can contribute to developing these skills locally.

Although all the countries of the region are members of FAO's
Commission on Plant Genetic Resources, nine have not signed the
International Undertaking on Plant Genetic Resources. This is particu-
larly important because the conditions that have been proposed for the
exchange of germplasm are based more on negotiation than on a policy
of free availability (endowment of humanity).

In the mid-1990s, five countries were taking the steps necessary to
join the International Union for the Protection of New Varieties of Plants
(UPOV), and some are developing legislation on plant breeders’ rights.
Attention to these aspects is required by the GATT, and the signatory
countries must begin to develop national capabilities with the participa-
tion, when justified, of international technical cooperation, through
mechanisms already described herein (IICA and University of
Amsterdam 1995). Table 3 illustrates the situation of IPR in the region.

All the Andean countries are in the process of ratifying the Common
Regime on Access to Genetic Resources. This is a unique initiative in the
region, although during the 1996 regional meeting on plant genetic
resources held in Bogota the issue of access was identified as being of the
highest priority for discussion in a Latin American forum to held in the
near future (CORPOICA 1996).
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Rules on Access to Genetic Resources
in the Andean Community

In the framework of the Convention on Biological Diversity and
Decision 345 of the Commission of the Cartagena Agreement regarding the
Common Regime on the Rights of Plant Breeders, there are rules included on
the Common Regime on Access to Genetic Resources (Decision 391 of the
Commission of the Cartagena Agreement), which entered into effect on June
17, 1996. These rules apply to non-human genetic resources, by-products
and intangible components, and their objective is to regulate access in order
to ensure fair and equitable participation in benefits arising from the recog-
nition and valuation of genetic resources, the conservation of biological
diversity, and its sustainable use. Article 6 ratifies the countries’
sovereignty over genetic resources and the classification of these as goods or
endowment of the Nation or the State (goods of the public domain). The
member countries of the Cartagena Agreement are Bolivia, Colombia,
Ecuador, Peru and Venezuela.

Source: Commission of the Cartagena Agreement 1996.

State of Activities on Plant
Genetic Resources in LAC

An examination of the information presented by the countries at dif-
ferent meetings (including the subregional preparatory meetings for the
Fourth International Technical Conference on Plant Genetic Resources),
earlier assessments and the ongoing contact of institutions such as IICA,
IPGRI and FAO with national, subregional and regional organizations
has made it possible to make the following analysis of the most impor-
tant activities on plant genetic resources under way in the region.

While numerous germplasm prospection and collection activities
have taken place over the past twenty years, there is still much to be col-
lected, either to complete present collections or to begin collections of
species whose priority, although expressed by the countries, does not
match the interests of regional or international institutions that support
such activities. In addition, biodiversity prospection and inventory activ-
ities are identifying new species of interest to industry (including the
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pharmaceutical industry), agriculture and food, and whose genetic mate-
rials are not represented in existing collections.

With few exceptions, notably the international and subregional cen-
ters and certain national institutions, infrastructure in place for the con-
servation of germplasm in the region is inadequate and/or insufficient.
Financial constraints on routine operations of germplasm banks limit the
possibilities of obtaining the inputs necessary for running and maintain-
ing the collections, and for hiring scientific, technical and support staff.
This prevents proper management of the banks, both as far as their oper-
ational efficiency and the monitoring of conserved materials is con-
cerned.

Just a small percentage of the germplasm deposited in banks in the
region has been characterized; even less has been evaluated. This is
because during the past two decades, priority was placed on activities to
collect and conserve germplasm, resulting in a great amount of
germplasm in the banks. Activities to characterize and evaluate
germplasm, both in the field and in the laboratory, are restricted by their
high cost, the limited number of qualified human resources, a lack of
methodologies, and the size of collections, among other things.

The limited information and documentation on the germplasm
stored in banks limits their use by other programs or departments in the
same institution, and even more by users outside it. The use of
germplasm is further limited by three factors: a) a lack of integration of
conservation and management activities with activities making use of
them, including, obviously the production sector; b) rigid procedures
governing the exchange and distribution of germplasm, and the corre-
sponding costs; and c) legal provisions that limit or condition access to
plant genetic resources.

There is a close relationship between the movement of germplasm
and plant quarantine activities, and the following should be strength-
ened, among other things: a) interaction between plant genetic resource
programs and quarantine programs; b) awareness regarding quarantine
risk; c) scientific knowledge of the subject; d) systematization of quaran-
tine and biosafety information, standards and regulations; e) specific
training; and f) the legal framework, based on scientific knowledge.
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Activities to conserve, manage and use germplasm are constantly
generating a great body of information, which must be collected, sys-
tematized, analyzed and disseminated. Although different projects and
initiatives have provided national institutions with some equipment and
software programs, and have trained a good number of professionals in
different aspects of documentation and information management, there
is still considerable room for improvement. The cost of maintaining the
systems, updatmg the equipment and software, and providing the train-
ing require an ongoing effort by the institutions and by international
technical and financial cooperation.

The possibility is currently being studied of national systems adopt-
ing the USDA'’s GRIN Information System. In addition, IPGRI is review-
ing the last version of the information system for germplasm bank man-
agement that it will distribute in the region (IICA and USDA 1996).

The different activities on the conservation, management and use of
germplasm require qualified human resources and support staff.
Although the number of staff dedicated to these activities has increased
in recent years, it is still not enough to satisfy current needs. In addition,
financial limitations and staff cutbacks, primarily in the government sec-
tor, limit the possibilities of hiring more personnel.

The steady progress of science and technology require dynamic
training arrangements for keeping scientists and technicians up to date.
Many suitable institutions exist in the region for conducting training
activities at different levels and in different formats, including the “train-
ing of trainers” scheme. Institutional complementarity, through multi-
national training consortia, should be given priority attention although
training activities outside the region should not be overlooked. Such is
the case of the post-graduate courses offered at the University of
California at Davis (United States) and the Universities of Birmingham
and Reading (United Kingdom), among others.

The number of professionals working directly in the management of
plant genetic resources in the region has not yet been determined. IPGRI
has a directory of 1655 people, although they do not all necessarily work
with plant genetic resources. IICA has estimated that approximately 375
professionals, including staff with national, regional and international
programs, are directly and specifically involved in plant genetic resource
management. The distribution by subregion is presented in Table 4.
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Table 4. Professionals Involved
in Plant Genetic Resource Management in LAC*

Subregion Number of professionals
Mexico and Central America 87
Caribbean 31
Andean region 37
Southern region 198
International institutions 22
Total 375

*  General estimate that does not include plant breeders or biotechnologists.

Source: Alarcon and Gonzalez 1996.

The large number of species and the wide range of activities dealt
with in plant genetic resource programs and projects make it necessary to
engage in a constant research effort to improve the management and use
of these resources. In this connection, topics assigned priority by the
countries of the region include: the development of methodologies for
conserving recalcitrant species, the regeneration of germplasm, field and
laboratory characterization and evaluation (molecular techniques), the
establishment of core collections, and the implementation of studies of
genetic diversity. Although there is a good number of suitable national,
subregional and international institutions for developing most of the
required research, cooperation agreements with institutions outside the
region can make it possible to expand the range of possibilities for
addressing aspects that are difficult to undertake in the region.

To date, efforts have concentrated on operational, technical, scientif-
ic and academic aspects of plant genetic resource activities. Now,
because of changes in institutional paradigms, economic globalization,
international commitments and recognition of the strategic value of bio-
diversity, it is necessary to develop management capabilities in the area
of plant genetic resources for use in valuation and negotiation. The coun-
tries, however, are not completely prepared for this, and in order to meet
the challenge successfully, it will be necessary to raise awareness and
intensify training.
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Most of the countries of the region have legislation and policies on
agricultural health, seeds, natural resources, wildlife and forestry
resources; less frequently do they have them on protected areas, biodi-
versity, science and technology, and agricultural and forestry moderniza-
tion.

Unfortunately, few countries have addressed the very timely and rel-
evant issues of access, intellectual property rights and plant breeders’
rights, biosafety, economic valuation of genetic resources, harmonization
and industrial development. Tables 5 and 6 show the frequency of such
policies and legal instruments in LAC.

As discussed in previous sections, institutions and other national,
subregional and regional initiatives in LAC must be strengthened and
developed, and for this they need vigorous support. At the national
level, NCPGRs or equivalent mechanisms must be created to facilitate
coordination and consensus-building around actions to be taken and for
providing advice on national positions. Not enough physical and finan-
cial resources are available for developing the minimum activities neces-
sary. There are too few adequately trained human resources, not just in
technical, scientific and operational areas, but also in management. Once
senior institutional and government authorities are made aware of the
relevance of this issue, it will be possible to underscore the importance of
and receive recognition for plant genetic resource activities, and then to
incorporate this issue into organizational charts and into sectoral and
national development plans, with the respective budgetary support.

Final Considerations on the Institutional Situation

There is no doubt but that LAC is home to one of the world’s princi-
pal biological treasures. The conservation and rational use thereof is a
high-priority challenge to be assumed by the countries and by interna-
tional organizations with a mandate and mission in this field. While there
is still much need for improvement, the region has physical, human, sci-
entific and academic resources that need to be strengthened and used
with the greatest efficiency in the great task of conserving and making
sustainable use of its biodiversity.

Economic globalization makes it possible for the countries to place
their agricultural products, especially nontraditional ones, on regional
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Table 5. Frequency of Policies Related to Genetic Resources in LAC.

High frequency

Environment
Natural resources

Moderate frequency

Science and technology
Agricultural and forestry modernization
Biodiversity conservation

Low frequency

Overall development
Sustainable development
International policy relations
Education

Industrial development
Access

Biosafety

New varieties of plants
Agrobiotechnologies
Economic valuation
Overall harmonization

Sources: FAO 1995b, 1995¢.
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Table 6. Frequency of Legal Instruments Related
to Genetic Resources in LAC.

High frequency

GATT commitments

FAO International Undertaking
Convention on Biological Diversity
Wildlife

Agricultural health

Seeds

Forestry

Moderate frequency

Protected areas
Conservation of biodiversity

Low frequency

National constitutions that explicitly address the subject
Common Access Regime (multinational)

Access (national)

Community rights

New varieties of plants/IPR

Biosafety

Land titling and land use

Sources: FAO 1995b, 1995c¢.
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and international markets. The countries in particular, and the region as
a whole, need to prepare to successfully address this emerging situation.
At the same time, several international commitments require that the
countries develop policies and related legal instruments, which in most
countries has yet to be done.

Administrative and negotiating capabilities in the area of plant
genetic resources are limited because of a lack of training of the pertinent
officials. There is still insufficient awareness and education regarding the
importance of these resources in the different strata of society, including
senior authorities. As a result, the subject is only addressed weakly or
tangentially in national development plans and national constitutions,
causing the funding and allocation of other resources to genetic resources
programs to be poor. Institutional coordination at the national and inter-
national levels is limited and only a few countries have established
NCPGRs. Although subregional mechanisms have been created for hor-
izontal reciprocal cooperation on plant genetic resources, there is still no
mechanism that links them together and with initiatives of world scope,

such as the Global Plan of Action. Other limitations or gaps in the region
include: inadequate or insufficient equipment and infrastructure; lack of

institutional and national commitment to plant genetic resources; few
specialized technical and scientific personnel; inadequate management
and flow of information; and financial limitations that cause rapid staff
turnover and discontinuity in projects.

Despite the progress achieved at the national and world levels, the
analysis of the institutional situation in plant genetic resources presented
herein shows that some serious restrictions must still be overcome to
make sustainable use of plant genetic resources within and outside the

region.

Following are some of the main problems associated with plant
genetic resources in LAC:

— Substantial erosion of genetic diversity
-  Proper economic value is not ascribed to genetic resources

— Lack of negotiating strategies for genetic resources
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- Limited investment and funding for the conservation and use of
these resources

~ Limited application of state-of-the-art technology to genetic
resources

~ Inequitable distribution of the benefits derived from the use of
genetic resources

- Insufficiently trained human resources

- Inadequate and weak articulation among institutions in the countries
and among countries

— Lack of linkages between the agri-food chains and genetic resources

- Paucity of national policies and lack of harmonization among coun-
tries

- Limited capacity for institutional organization and the management
of genetic resources

- Lack of information systems and dissemination of findings

- Insufficient participation of the private sector and farmers in conser-
vation

The next chapter discusses in some depth the issues involved in

repositioning genetic resources; necessary actions at the national and
regional levels are also proposed.
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REPOSITIONING
GENETIC RESOURCES

This section analyzes the information presented earlier. During the
so-called Green Revolution of the 1960s, the scientists at international
centers, together with their colleagues in various national programs, pro-
duced new genotypes of the main food grains, which surpassed the
yields of traditional varieties by far. These agricultural products con-
tributed to reducing food shortages, especially in less developed coun-
tries where hunger was a serious problem. This led the international
community to step up efforts to conserve these resources in the
germplasm banks of the CGIAR international centers, with an eye to hav-
ing genetic materials on hand for boosting agricultural production and
for being prepared to deal with food shortages such as those occurring at
mid-century, and as is still the case in some parts of the world.

Except in a few isolated cases, the countries themselves did not give
the same importance to genetic resource conservation in their national
agricultural research programs. The desire was more to make use of
these resources than to conserve them. Moreover, the urgency of increas-
ing productivity was due, in part, to the fact that agriculture was devel-
oping in a context characterized by an import-driven economic develop-
ment model, a short-term view of the use of natural resources, produc-
tion systems that used large amounts of energy inputs that had a high
environmental impact, and the false belief that there was an inex-
haustible supply of ecological capital. An unfamiliarity with the subject,
combined with financial constraints and the absence of a prospective out-
look in the countries, resulted in focusing the concern for genetic
resources on maintaining germplasm in active collections for use in
breeding programs, in the short term.

As in the case of other continents with developing countries and a
high degree of poverty, there was a period in which the LAC countries
had little interest in conducting inventories of biodiversity in order to
prevent genetic erosion and to determine their potential as a source of
economic growth and social welfare. The problem was compounded by
indiscriminate deforestation, which ignores the strategic value of the
sources of diversity and has resulted in serious losses.

While this was occurring at the national level, a different movement
was taking shape at the regional and especially world levels.
Recapitulating what was mentioned in the section on the institutional sit-
uation at the subregional, regional and international levels (p. 35), IICA,
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which was established in the mid-1940s, took on the task of collecting,
making an inventory of and conserving genetic resources of tropical
species from the region and beyond it (such as coffee), at its site in
Turrialba, Costa Rica. As indicated elsewhere in this document, this
work was continued later by CATIE. For its part, in the 1960s FAO began
its activities to establish a world inventory of plant genetic resources, for
conservation and utilization purposes (FAO 1996a, 1996b). Also, the
IBPGR, now IPGRI, was established at the international level under
FAO, with the aim of promoting and supporting conservation projects in
the countries.

Nonetheless, it was in the late 1980s and first half of the 1990s that the
most important developments occurred at the world and regional levels
to increase the concern for genetic resources, reassess their value, and
promote initiatives to conserve and make sustainable use of them. This
resulted in a new appreciation for genetic resources, conflicting positions
between North and South, and new, implicit but not at all clear “rules of
the game” regarding access to these resources. The following summa-
rizes the most important developments in that regard.

At the World Level

The global system promoted by FAO gathered strength with the sign-
ing, in the late 1980s, of the “international undertaking” by most of the
countries. Also, the Commission on Plant Genetic Resources was created
(today, the Commission on Genetic Resources, with the incorporation of
the animal component). In addition, information and early warning sys-
tems, as well as codes of conduct, were established for plant genetic
resources and the products of biotechnology. By 1995 there was a grow-
ing interest in bioethics, and different and even opposing positions began
to arise between political scientists, sociologists and scientists on whether
this topic should be a matter of concern at the present, especially in
developing countries. The new biotechnologies and their byproducts
began to be addressed by universities and research centers in developed
countries, and private sector organizations began to play a leading role in
developing and appropriating them. According to IICA studies, impor-
tant progress in this regard was also achieved in some Latin American
countries including Brazil, Mexico, Argentina, Venezuela, Costa Rica and
Colombia.
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At the outset of the nineties, the Rio 92 Summit was held and the
CBD was signed, giving special importance to genetic resources and the
countries’ sovereignty over them. In the mid-1990s, the governments of
26 American countries ratified the CBD and were participating in an
organized fashion in the first Conference of the Parties. In 1994, FAO
undertook to determine the “world state of genetic resources” through
national assessments and the formulation of the Global Plan of Action,
within the context of the global system adopted by the countries in
Leipzig in 1996 and after a prolonged and difficult discussion with
marked differences between the positions of the developed countries and
the countries of the G-77 (FAO 1996c, 1996d).

During this same period, and despite changes in orientation and
financial problems, the international CGIAR system paid special atten-
tion to the issue of genetic resources and created IPGRI, which derived
from the earlier IBPGR, as an autonomous organization set up to support
national programs and create international plant genetic resources net-
works. In addition, following the provisions of the CBD regarding the
countries’ sovereignty over their genetic resources, in 1995 the interna-
tional centers put the germplasm banks of their mandated crops under
FAO's custody. In 1997, during International Centers Week, it was pro-
posed that the CGIAR expand its work in genetic resources conservation
to include “minor” or underutilized crops. However, given the technical,
political and financial implications, which have to do with intellectual
property, access, equity and ethics, the system faces a complex scenario
for expanding the scope of its activities.

Other noteworthy developments at the world level were the negoti-
ations and agreements on international trade (the GATT and the
Agreement on Trade-Related Aspects of Intellectual Property Rights
~TRIPS- signed in 1995. The latter has special relevance for the countries
in terms of the commitments they acquired regarding the appropriabili-
ty of genetic resources and the products derived therefrom through con-
ventional plant and animal breeding techniques, as well as the products
derived from the use and application of the new biotechnologies.
Specifically, the Agreement on TRIPS commits the countries to protecting
new plant and animal varieties through patents or a sui generis system for
plants (Astudillo and Alarcon 1996).
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Si bien lo anterior ocurria a nivel nacional, paraddjicamente en el
contexto regional y sobre todo en el mundial empezaba a darse un movi-
miento diferente. Recapitulando lo mencionado en la seccién sobre la si-
tuacién institucional en los niveles subregional, regional e internacional
(p. 41), el IICA, creado a mediados de los aiios cuarentas, desde su sede
ubicada en Turrialba, Costa Rica, se dio a la tarea de recolectar, inventa-
riar y conservar recursos genéticos de especies tropicales propias de la re-
gion y de otras introducidas, como el café. Esta accién continué luego en
el CATIE, como se destaca en otras partes de este escrito. La FAO, por su
parte, inici6 en los afios setentas actividades conducentes a establecer un
sistema mundial orientado a inventariar los recursos fitogenéticos y a
conservarlos y utilizarlos (FAO 1996a, 1996b). También se establecid, a ni-
vel internacional y dependiente de la FAO, el IBPGR, hoy IPGR]I, con los
fines de impulsar y de apoyar la ejecucion de proyectos de conservacién
en los paises.

Pese a estos hechos, nunca antes como a finales de los afios ochentas
y en la primera mitad de los noventas, se han producido hechos tan rele-
vantes a nivel mundial y regional que han contribuido a aumentar la
preocupacion por los recursos genéticos, a revalorarlos y a impulsar ini-
ciativas conducentes a su conservacién y aprovechamiento sostenible. Ta-
les hechos también originaron nuevas formas de apreciar los recursos ge-
néticos y produjeron posiciones encontradas entre el Norte y el Sur y
nuevas “reglas de juego”, implicitas y no del todo claras sobre la accesi-
bilidad de dichos recursos. En los préximos pérrafos se resefian los prin-
cipales acontecimientos relacionados con lo anterior.

Contexto Mundial

El sistema mundial impulsado por la FAO tomé fuerza mediante la
suscripcion del “compromiso internacional” por la mayoria de los paises
a finales de los afnos ochentas. También se cre6 la Comisioén de Recursos
Fitogenéticos (hoy de Recursos Genéticos, dada la incorporacién del
componente animal), y se establecieron sistemas de informacién y alerta
y cédigos de conducta sobre los recursos fitogenéticos y los productos
biotecnolégicos. A partir de 1995 se noté un creciente interés por los
aspectos de bioética y posiciones diferentes y hasta antagénicas entre
politélogos, socidlogos y cientificos sobre si considerar este tema como
preocupante en los momentos actuales, sobre todo para los paises en
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improvement of coffee with an important component on the characteri-
zation and evaluation of the genetic resources of that crop. Within the
framework of PROCIANDINO and IICA, horizontal reciprocal coopera-
tion in tropical fruits is being fostered in the Caribbean. In addition, IICA
is promoting a network for the development of coconut production in
LAC with IPGRI and the Bureau for the Development of Research on
Tropical Perennial Oil Crops (BUROTROP).

The countries’ own actions were noteworthy, including their prepa-
ration, with IPGRI, IICA and FAO support, of the descriptions for FAO'’s
“state of the art” of plant genetic resources in the region, their participa-
tion in the Fourth International Technical Conference of Plant Genetic
Resources, and their adoption of the Global Plan of Action (FAO 1996c).
In addition to participating in an organized manner in FAO's subregion-
al meetings, the LAC countries held an additional region-wide meeting,
which did not occur in any of the other continents, at the invitation of the
government of Colombia (CORPOICA 1996). This had significant rami-
fications because it enabled the countries to present a very solid and
articulated position, based on common priorities, regarding the contents
of the Global Plan of Action and its costing.

Finally, some of the countries have taken steps to create national
genetic resource programs either within research institutions (such as in
Colombia and El Salvador) or at the inter-institutional level (such as in
Chile). This step has been important for the LAC countries because most
did not have institutional arrangements (programs, systems and others)
of national scope that specifically addressed plant genetic resources, with
the exception of the USDA (which has a national program), EMBRAPA’s
CENARGEN (which has great capabilities and links the genetic resource
programs of other Brazilian institutions), INIA in Peru and the NCPGRs
of Costa Rica, Honduras and Panama.

All of this indicates that considerable progress has been made in the
world and the region, especially at the institutional level. Nonetheless,
we must also recognize that, although a foundation has been laid for tap-
ping LAC'’s strategic wealth in plant genetic resources, it is still necessary
to: a) culminate the negotiation processes that are still undefined, as will
be noted below, and improve awareness of the importance of genetic
resources; and b) adopt policies and mechanisms at the national level,
and especially mobilize financial resources, for implementing national
and regional plans and programs for the sustainable and safe use and
efficient conservation of plant genetic resources.
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SOME ALTERNATIVES FOR ACTION
Institution building

National systems and/or programs

While most of the countries have a considerable number of institu-
tions working in the area of genetic resources, as a whole they do not
have clearly identifiable national programs or systems that articulate
such actions at the national level. Until this situation is corrected, it is
unlikely that their management of genetic resources will acquire the ne¢-
essary dimensions to become a source of wealth and negotiating power
through the large world agreements. By way of example and as food for
thought, it would be interesting to imagine what would have happened
in Venezuela or Colombia with petroleum as a source of wealth and eco-
nomic stability (despite price changes and international reserves), with-
out national policies governing the exploration and exploitation of oil
fields by nationals and foreigners. Likewise, what would the situation
have been without the respective national institutions (the Colombian
Petroleum Company -ECOPETROL- and its equivalent in Venezuela),
which are responsible for managing this non-renewable natural resource
of strategic importance to their economies and for the well-being of
humanity.

At the national level, the challenge in the area of genetic resources is
to specify and set up an institutional unit or arrangement that will guide
efforts to articulate and ensure the participatory management of genetic
resources in national life. National policies must be designed, interna-
tional negotiations conducted, and conservation and sustainable use of
genetic resources promoted and developed, with the participation and
coordinated efforts of a variety of institutional players. In some coun-
tries, in addition to the programs of national agricultural research insti-
tutes, other institutions (such as universities and botanic gardens) have
very important genetic resource programs that need to be linked among
themselves and with the production sectors. Such is the case of
Guatemala and the University of San Carlos, Brazil and the University of
Sao Paulo, Mexico and Chapingo’s Genetic Resources Institute, and
Honduras and the Lancetilla Botanic Garden.

Because the LAC countries have taken on the challenge of pursuing

sustainable agricultural development as the motor of economic growth
and social welfare, it is proposed that this national program, system or
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commission be set up within the heart of their agricultural and agroin-
dustrial sectors, in close coordination with the national resource, envi-
ronmental and other sectors. With this renewed position on agriculture,
the goal of which is the sustainable development of agriculture and rural
areas, these resources can used by the agroindustrial complex at the same
time as they are being conserved. While the CGIAR centers, which sup-
port agricultural development, focus considerable attention on conserva-
tion efforts, they also work to make use of the genetic resources of their
mandated species. As we have seen, however, this system only address-
es a limited number of species in comparison with the wealth that exists
in LAC.

With the agricultural sector working side by side with sectors that
protect the environment, actions with genetic resources should be seen as
being development oriented, and should have “backward linkages” with
the sector responsible for environmental protection and “forward link-
ages” with the agricultural and agroindustrial production sector (food,
pharmaceutical and cosmetic products, among others), in order to
expand opportunities for agriculture itself.

For example, in Chile and Brazil, the genetic resource programs of
the national agricultural research institutions (INIA and EMBRAFA),
which are attached to the ministries of agriculture, have been authorized
to coordinate inter-institutional actions at the national level. In
Colombia, similar developments are occurring within the framework of
the ICA-CORPOICA institutional complex. In Costa Rica, a national
coordinating commission serves to orient policy, although it lacks capa-
bilities to really promote the implementation of programs. Chile and
Mexico are going a step further by setting up nation-wide systems.

Human resource development

Essential to any institution-building strategy for genetic resource
management are human resources, both in terms of their numbers and
their technical, scientific and management capabilities. A sufficient num-
ber of trained human resources would produce a qualitative leap for-
ward in institutional development. In the previous section we saw that,
of slightly more than 10 000 technicians and scientists working in agri-
cultural research in LAC, only about 400 are specialized technicians
working in specific aspects of genetic resource management.
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The number of people working in this field must be increased and
two strategies are proposed for achieving this. The first is short term and
consists of motivating specialists, particularly plant breeders, who
already work in the biological and agronomic sciences to turn their atten-
tion to these issues. The second, which is medium- and long-term in
nature, is to train, through undergraduate university training and spe-
cialized post-graduate courses, cadres of professionals specialized in the
“technical and scientific management” of genetic resource programs.
This training would not only to take into account backward and forward
linkages, but also the use of new technologies, such as the biotechnolo-
gies, microelectronics and informatics.

It has become clear that is not enough to train specialists in the
diverse biosphysical aspects of genetic resources, but that “managers”
are needed who can deal with related management, transaction or nego-
tiations issues. INBio in Costa Rica is an interesting case in point, not only
because of its work to conserve and make use of the country’s biodiver-
sity, but also because of its institutional model and the people who run it.
INBio combines identification and conservation activities with prospec-
tion, which requires a great variety of disciplines. It was also one of the
first LAC organizations to “negotiate,” in the positive sense of the word,
prospection studies of biodiversity with transnational companies from
outside the region.

Specialists must be prepared to conduct studies on the economic val-
uation of biodiversity and genetic resources. There are so many pressing
needs in today’s world, especially in developing countries, and: the
framework is so “commercial,” that knowledge of the value of economic
demand for and of the conservation and use of genetic resources is nec-
essary for attracting funds for activities to conserve and make use of
them. This is not an easy matter, but if those involved in providing funds
for activities related to genetic resources are presented with estimates on
their value and likely investment returns, the task of securing funding
could be much less painful than it has been to date. Moreover, negotia-
tions on access to and the appropriability of genetic resources and of bio-
diversity itself would have a stronger and sounder foundation.

International inter-institutional cooperation

In discussing this topic, we will first mention the principal institu-
tional players at work in this subject area in LAC, how they work togeth-
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er and how they have agreed to divide up their tasks. Subsequently, we
will address horizontal reciprocal cooperation between institutions
through subregional and regional mechanisms.

At the international level

International organizations working in LAC have clear guidelines on
the priority areas for which the countries require technical cooperation in
this field; they are contained in the international commitments assumed
by the countries (CBD and GATT), the priorities and projects of subre-
gional plant genetic resource networks, the national assessments set out
in the respective reports, the preparatory subregional and regional meet-
ings for FAO’s Fourth International Technical Conference, and the recent
adoption of the Global Plan of Action.

In this field, the most important inter-governmental institutions
working in the hemisphere are FAO, through its Regional Office for Latin
America and the Caribbean, and IICA, which works at the inter-
American level. Through the CGIAR system, there is IPGRI, which has
hemispheric coverage, and the three international centers headquartered
in the region: CIAT, CIMMYT and CIP. Working at the subregional lev-
els are CATIE, which covers Mesoamerica, and CARDI which covers the
English-speaking Caribbean countries. SELA, which in past years
worked on socioeconomic issues, has also become involved and in the
late 1980s it created CARFIT, although the organization never became
functional. Some technical cooperation agencies also support regional
actions, including GTZ, the Swiss Agency for Cooperation in
Development (COSUDE), CIRAD, the Government of Spain and the
European Union.

It is not the purpose of this document to discuss what these organi-
zations do nor how they do it, as this is a question of their own mandates;
most of them are working in several of the aforementioned areas.
However, it is pertinent to point out that assessments are no longer need-
ed and that priorities have been established, although they do need to be
further specified for the region. What we do need are information sys-
tems for monitoring actions, to make more effective use of existing inter-
national funds, to secure additional new funds, and to provide technical
cooperation for action. In particular, we must improve the articulation of
action among these organizations, encourage an equitable division of
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labor among them and others not mentioned herein, and foster comple-
mentary action through national and regional projects in order to better
serve the countries’ needs.

In 1994, FAO and IICA began to work together through a program
for joint cooperative action in agriculture. Within the framework of this
joint program, in 1997 they signed a specific agreement to work on plant
genetic resources and began to design a project for joint action to support
implementation of the Global Plan of Action in the region along with
other institutions including IPGRI, CATIE, CARDI and GTZ. In addition,
the two institutions have comparative advantages for working on insti-
tutional matters, supporting methodological and conceptual develop-
ment for policy design and training to upgrade the countries’ individual
capabilities and the capabilities of the networks themselves. To achieve
this, they must strengthen their own capabilities so as to be able to
respond efficiently to relevant national, subregional and regional
demands. Accordingly, concrete plans and projects are being developed
in the two institutions.

IPGRI has been strengthening its human resources at its Directorate
for the Americas, and can provide the technical and scientific bases for
managing plant genetic resources and support the development of
germplasm banks, information systems, training programs and con-
tribute to improving different aspects of in situ and ex situ conservation.
In addition to providing germplasm services for their mandated crops,
the other international centers have the important mission of supporting
national programs to modernize technical and scientific aspects of their
work, including with the new biotechnologies and geographic informa-
tion systems for the conservation and utilization of plant genetic
resources.

Subregional networks

The creation and operation of subregional networks has clearly con-
tributed to making it possible to assess the state of the countries’ genetic
resources, and to establish a “culture” of technical cooperation around
common problems, more specific than what product-oriented networks
can provide in the area of genetic improvement. The advantage of the
networks was demonstrated when information was organized and pri-
orities determined in the FAO preparatory meetings to determine the
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“state of the art” of plant genetic resources and formulate the Global Plan
of Action. This did not occur in any other continent and that is why the
Global Plan of Action promotes the establishment of regional networks
for this subject area.

Although some of the networks have begun to develop specific pro-
jects, they must be strengthened much more at the individual level with
regard to actions in the countries and financing; the partnerships among
them must also be reinforced to avoid duplications of efforts and to pro-
duce positive synergies. Networks can also be one of the most important
means for working out the issue of countries’ sovereignty over their
genetic resources and sharing responsibilities, among countries and insti-
tutions, for conserving genetic resources and facilitating the transfer of
germplasm for research purposes. Genetic diversity must be conserved,
characterized and evaluated, and it is so immense that it exceeds the
capacities of international and regional centers, as well as of the countries
themselves. For this reason, through the networks as well as regional
courses and training programs, an effort must be made to upgrade
human capabilities in order to increase the critical mass of professionals
skilled in the management of plant genetic resources. To this end, maxi-
mum advantage should be taken of the infrastructure of organizations
such as USDA, EMBRAPA, UACH, CATIE and other national institu-
tions.

Efforts to strengthen existing plant genetic resources networks have
revealed the need for emphasis in the following areas, among others:
a) more effective integration of networks into national efforts; b) promo-
tion, by the national member organization, of the participation of rele-
vant national organizations, such as universities, in network activities;
c) incorporation of an institution-building component to support the cre-
ation of national programs and systems; d) formulation of projects not
only for the characterization and conservation of plant genetic resources,
but also for their use in diversification, at least in the form of pre-com-
petitive technology; e) mobilization of human resources; f) strengthening
management performance of the Executive Secretariat; g) development
of ways to articulate activities and exchange experiences among net-
works and to link them with product-specific networks; and h) establish-
ment of agreements for the multilateral transfer of germplasm for con-
servation and research purposes, taking into account regimes on access
and property rights already in existence in some countries and subre-
gions, because, for good or for bad, the times of the “free flow” of
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germplasm, at least as we knew it in previous decades, are now behind
us.

Articulation of organizations and networks

As has been mentioned so often, the opportunities in the Americas
and the problems inherent to the conservation and utilization of genetic
resources exceed the individual capacities of countries and national and
international institutions. We have also seen that many organizations
work with plant genetic resources and related matters, such as biodiver-
sity and the development of new technologies, to cite a few. This is the
case of national institutions, regional centers, international centers, net-
works, governmental organizations and NGOs.

Also mentioned earlier is the fact that subregional networks have
been an important factor in promoting technical cooperation. However,
there are differences in the resources and capabilities of their members;
they are not inter-linked; and countries that could contribute much, such
as those in North America and some in the Caribbean, are not included,
being isolated for political reasons.

At the world policy level, considerable progress has been made in
arriving at consensus and agreeing on positions in some areas but not in
others, as is to be expected. At the regional level, despite the achieve-
ments of the FAO subregional meetings and the regional meeting held in
Colombia in 1995, considerable work must be done before a permanent
regional partnership that is sustainable over time can be achieved in the
political and technical areas. Then, the issue will be to link all these
actors in order to augment the technical capacity in the region without
the influence and the hard feelings that can be produced by differing
political positions, and without technical issues serving as a way to
bypass the agreements reached among them. The results of the Plant
Germplasm Bank Workshop organized by IICA in 1996 and the one on
Animal Genetic Resources held in 1995, which brought together expert
technicians and scientists from a great many countries including Cuba
(whose technical capabilities are widely recognized), showed that this
technical articulation is possible.

A review of the state of institutions for plant genetic resources, the
progress achieved and the existing Global Plan of Action provides much
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food for thought and underscores the urgent need to institutionalize the
management of these resources in the region. In fact, a casuistic approach

gives rise to the following questions:

What will happen in the immediate future when the factors that have
made it possible to reposition genetic resources no longer exist?
Although no one is indispensable and the peculiar dynamics of change of
executives and interests in the region cannot be predicted, what can we
expect when the people who have made these achievements possible for
genetic resources are no longer available? Are there teams of aware and
trained persons who can succeed them?

How will the global plans and strategies be decentralized in a world
that is dividing into economic and trade blocs that imply actions beyond
the reach of a given country? The countries of the hemisphere are firmly
determined to establish the FTAA 2005, an unprecedented common mar-
ket in the world because of the opportunities it will provide the countries
of the Americas. The establishment and encouraging results of the
MERCOSUR are proof of this.

Where is strategic and timely information on the players, assets,
genetic resources and their potential for use in the region concentrated,
and how is this information made available?

Is there a clearinghouse type mechanism for capturing and dissemi-
nating this information? Is there a news bulletin on genetic resources that
reports on the most relevant facts of the topic at the hemispheric and
world levels?

Without entering the political arena, how can we overcome the noto-
rious differences in technical know-how observed among countries at the
subregional meetings, in order to facilitate consensus-building on com-
mon positions in fora set up for this purpose?

Do all the countries have their own guidelines, or do they share exist-
ing ones, that contain conceptual and methodological elements for the
design of technological policies for plant genetic resources (access, intel-
lectual property, biosafety) and that, in addition, facilitate harmonization
among them?



some alternatives for action

How are research and training projects of regional scope prioritized,
agreed to and formulated? For example, in the area of training, how can
we develop regional courses in partnership with such organizations as
the USDA, the Institute of Genetic Resources at Chapingo, CATIE,
CENARGEN, INIA, IPGRI in the Americas, just to cite a few possible
examples?

How are we going arrange for real funding with the region’s own
resources and with external resources for priority activities of the global,
subregional and national plans? The recent initiative for the Regional
Technology Fund is a good idea that can contribute to reversing the
alarming under-investment in research and use genetic resources to spur
competitiveness in agriculture. Would it be possible to establish another
regional fund specifically to finance the management of plant genetic
resources in the hemisphere richest in biodiversity: the Americas?

There is an answer to these and other valid questions, not just for the
region but for other parts of the world, and it is to establish an agile and
simple mechanism of technical support for the conservation and sustain-
able management of genetic resources in the Americas, as have proposed
IICA, SELA and various national institutions. Even FAO’s Global Plan of
Action calls for and fosters the creation of such mechanisms. Although
animal genetic resources are not addressed in this document, FAO's
Global Plan calls for the establishment of national, subregional and
regional focal points. IICA and FAO have been working toward this for
the Americas through the SIARFA proposal, which is expected to be sub-
mitted to the countries’ consideration in 1998.

All this points up the need to establish such a mechanism, the main
purpose of which will be to promote regional cooperation for the conser-
vation and sustainable and safe utilization of genetic resources, in order
to contribute to the sustainable development of agriculture, food securi-
ty and the well-being of the population, within the context of the Global

- System for the Conservation and Utilization of Genetic Resources for
Food and Agriculture. It will promote cooperation between national,
regional and international institutions in order to carry out joint actions
to achieve a diversification and sustainable development of agriculture
in the countries of the Americas. The future will prove the importance of
the need for this initiative and its impact on providing sustainable and
institutional support for the conservation and utilization of the most pre-
cious natural asset of the Americas: its plant genetic resources.
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International Agreements

This section summarizes information on the agreements signed by
the countries of the region this decade concerning genetic resources.
They are the CBD and the Agreement on TRIPS, within the context of the
WTO.

Most of the countries have been working to meet their obligations
under the CBD. Some of them, such as Colombia, have specifically
included the subject in their constitutional amendments. Most of the
countries have ratified their adherence to the CBD and, in implementing
the commitments, have begun to formulate legislation on biodiversity for
presentation to their respective legislative bodies. This is the case of
Costa Rica, Colombia, Venezuela and Nicaragua, to cite a few.
Commitments under the CBD do not refer only to biological and territo-
rial elements of biodiversity, but also to the conservation and utilization
of resources, specifically genetic resources and products derived from
them. As is to be expected, the legislation formulated covers the same
components, resources and derived products. This means that the legis-
lation on biodiversity may regulate matters that directly affect natural
resources, the environment and production processes that in one way or
another already have a legal framework and a modus operandi in the
countries.

Accordingly, legislation on biodiversity must be carefully formulat-
ed, expedited and regulated in order to prevent them from turning into
“legislative supermarkets” which, albeit with the good intention of pro-
tecting biodiversity, have a negative impact on factors and processes that
support the production processes necessary for socioeconomic growth in
the countries. This has particular importance for all sectors of the econo-
my but especially for agriculture, because of its close territorial, biologi-
cal and social ties with biodiversity. Each country is free and sovereign
to pass the laws as it sees fit, and for ethical reasons, this document does
not discuss the pros and cons of the contents of legislation on biodiversi-
ty. Nonetheless, a proposal is made herein of some points that can orient
the regulatory process for the conservation and utilization of genetic
resources for sustainable agricultural development.

In the first place, it would be desirable for implementation of the
CBD to seek to reconcile society’s different needs and aim to strike the
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difficult equilibrium between conservation and production.
Technological aspects of agricultural and forestry activity have numerous
examples of practices and recommendations that can produce that equi-
librium. In the second place, a number of countries rich in biodiversity
in which agriculture plays an important part of their economies are high-
ly dependent on genetic resources from other regions. This is the case of
Brazil, Colombia, Mexico and the Central American countries, in which
from 60% to 70% of the value of their agricultural output is produced by
genetic resources originating outside the region. This requires that the
legislation on biodiversity adequately interpret the concept of sovereign-
ty and at the same time facilitate the exchange of genetic resources for
purposes of research as well as prospection missions and utilization stud-
ies, in order to promote agricultural diversification and agroindustrial
development. Thirdly, it follows that, when implementing the commit-
ments stemming from the CBD, the industrialized countries, whose agri-
culture is almost entirely based on exotic genetic resources, continue
facilitating access, in the spirit of equity and solidarity, to technologies
and resources for making use of genetic resources.

The concept of policy and legislative harmonization is more impor-
tant than ever before now that the countries have entered into the process
of formulating and passing legislation on biodiversity. While these
processes in the countries involve consultations within the countries and
beyond them, as well as the exchange of experiences, especially in some
subregions, it is not clear that the process is taking place in a more open
and formal manner at the regional level. The regimes on common access
and the rights of plant breeders in the countries of the Board of the
Cartagena Agreement, today grouped into the Andean Community of
Nations (CAN), are very laudable. However, in an interdependent world
in which a wide variety of economic blocs are forming in addition to
those at the subregional level, interaction and the search for harmoniza-
tion is also important at the regional level. It is therefore proposed that,
with the support of international organizations, technical seminars and
workshops be held as soon as possible to analyze concepts and method-
ologies, and to share experiences on genetic resources and on their pro-
ductive utilization, within the context of the preparation of the relevant
legislation. This would also support deliberations and decision making
in political fora.

If agriculture is expected to compete at the world level, it is not
enough for the countries to reach agreement in world fora; they must also
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implement the decisions at the regional level. Subregional networks for
genetic resources can play a key role in bringing about policy harmo-
nization on technical and scientific matters, not only regarding physical
and biological issues, but also the “technical” issues, including the design
of policies and regulatory frameworks. At the regional level, initiatives
such as the technical system discussed in the section on articulation
between actors and networks (p. 71) will play a key role in leveling the
differences between the countries in regard to the design and implemen-
tation of technological policy, and will enable them to participate in inter-
governmental fora on equal footing, at least in terms of knowledge. For
the immediate future, it is urgent and necessary for subregional and
regional workshops to be held to enable the countries to share their expe-
riences in formulating and analyzing their proposed legislation on biodi-
versity.

With regards to the GATT and particularly the Agreement on TRIPS
under the WTO, an important effort is being made to harmonize the com-
mitments stemming from those agreements with those of the CBD.

The Global Plan of Action in the Americas

Without a doubt, the process of preparing, discussing in subregional
meetings and adopting the Global Plan of Action in Leipzig in 1996 has
represented significant progress for the countries at the world level to
strengthen activities to conserve and make use of genetic resources (FAO
1995b, 1995¢, 1996a, 1996b, 1996c and 1996d).

This progress includes the processes to collect information, prepare
the descriptive analysis of the state of genetic resources, formulate and
facilitate discussions on key issues that should be included in the Plan,
and organize 20 spheres of priority activities in the Plan. Nonetheless,
the Global Plan of Action did not incorporate some issues raised by the
countries themselves and no consensus was reached on its financing with
additional, specific funding, leaving this practically up to the commit-
ments of additional funding stemming from Agenda 21, the United
Nations Conference on Environment and Development, and the
Conference of the Parties to the CBD.

With regard to the Leipzig Declaration, as was to be expected, agree-
ments have been reached in various areas. In others, however, the real
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consensus achieved in the discussions between developing and devel-
oped countries is not clear, for example, in connection with the concept
of sovereignty over genetic resources; recognition and conservation of
resources in places other than the place of origin; transfer of technology
from developed countries in compensation for the contribution of genet-
ic resources from countries rich in biodiversity and genetic resources; and
farmers’ rights and retribution for their contribution, which is not men-
tioned in the Leipzig Declaration.

The countries themselves have pledged to continue working to spec-
ify how the Global Plan of Action will be financed and to use consensus
for integrating into it several of the proposals still under discussion.
Rather than engage in an exhaustive discussion of the components of the
Global Plan of Action and the effects of the Leipzig Declaration, the pur-
pose of this section is to highlight some guidelines for implementing the
Global Plan of Action and obtaining the best possible additional funding
for it.

The first has to do with internalizing the world plan in the context of
LAC. This will require an exercise to synthesize and specify the Global
Plan of Action, taking into account the context and priorities of the
region, or, if one wishes, what is best for the Americas. The various
preparatory subregional and regional meetings, the priorities expressed
therein, the process to establish subregional networks and even the IICA-
USDA Workshop on Plant Germplasm Banks in 1996, provide sufficient
inputs for putting together a “regional version” of the Plan, in terms of
priority activities that harmonize with what was agreed to at the world
level.

The second has to do with the concept and the process of decentral-
izing and funding the plan. In the process to negotiate funding for the
Global Plan of Action, it is important that the region quantify as accu-
rately as possible what it will cost, what the countries have already
invested, and the amount of international contributions made to date.
These figures will be helpful in negotiating additional resources with
possible funding sources and in establishing a clear and concrete position
on LAC’s needs and the cost/benefit relationship, when the inevitable
“battle” takes place with other regions for resources distributed world-
wide. The networks have a vital role to play here in assembling, as soon
as possible, the necessary information and in consolidating the regional
data. In other words, it no longer advisable to continue arguing purely
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on the basis of the wealth of plant genetic resources, the funds the coun-
tries have already invested, etc., but rather to act proactively on the basis
of solid figures. Clearly, this does not prevent countries from securing
funds on their own; however, common needs are often shared by two or
more countries and others are often shared by the majority of the coun-
tries of the region.

The third is the formulation of so-called “bankable” projects, that is,
that motivate funding agencies to formulate national projects in countries
that don’t have any, and, of course, subregional and regional projects as
well. There are practically none of the latter. In this area, the participa-
tion of FAO, IICA, IPGRI and SELA, among other organizations, is vital.

The fourth is the need to negotiate the creation of a Regional Fund for
Genetic Resource Management to finance projects on training and edu-
cation, prospection, conservation, rehabilitation, marketing studies, use
and marketing of genetic resources of “minor” and non-traditional crops,
among others, with the Global Plan of Action as a frame of reference for
the region. These projects would be carried out by two or more countries
and would articulate national and international actors in the manner of
the Regional Fund for Agricultural Technology promoted by the IDB. It
would also be very desirable for the countries themselves and the inter-
national community to have a list of projects they are promoting with
internal and external funds, in order to determine the region’s existing
and future “portfolio of projects.” This type of information would do
much to orient collaboration between the countries and to direct donor
organizations’ efforts to allocate funds. In this aspect of funding, the
countries’ own contributions to national tasks and to collaborative action
between them is vital, which can be complemented by resources that can
be mobilized by the IDB, the IBRD, IFAD, GEF and other multilateral
funding organizations.
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p. vii

p. viii

p-ix

p-S

p-6

ERRATA

The correct full title of the acronyms CENARGEN and EMBRAPA,
on this and other pages, is as follows:

CENARGEN National Research Center on Genetic
Resources and Biotechnology (Brazil)

EMBRAPA Brazilian Corporation for Agricultural
Research

Between the acronyms IBPGR and ICA, add:
IBRD International Bank for Reconstruction and Development
Between the acronyms IDRC and IHL, add:

IFAD International Fund for Agricultural Development

Between the acronyms PROCISUR and PROMECAFE, add:
PROCITROPICOS Cooperative Program om Research

and Technology Transfer for the
South American Tropics

On the third line of the list of crops, it should read:

Roots and tubers sweet potato, potato, cassava

In paragraph four, line three, instead of “solanum quitoense”, it
should read “Solanum guitoense”.

In paragraph three, line six, instead of “30”, it should read “30 000™.
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Cuadro 3. Patentes y derechos de obtentores (Cont.).

Pafs Proteccién a Proteccién a Células, Genes Productos
Plantas Animales Protefnas Derivados
Argentina Ley de Semillas y Ley de Patentes de Ley de Patentes Ley de Patentes
Creaciones Invencién y Modelos
Fitogenéticas N° 20247 de Utilidad
Decreto Reglamentario de N°© 24 572
la Ley de Semillas
Brasil Ley de Semillas Ley de Patentes (1996) Ley de Patentes Ley de Patentes
N° 6505/1977
Anteproyecto de Ley
Protecci6én de Cultivares
Costa Rica Reglamento de Ley de Patentes de Ley de Patentes Ley de Patentes
Protecci6n de Invencién N° 6 867
Obtenciones Vegetales
Ley de Semillas
Reglamento de Ley
Canadd Derechos de N° Patentes o Patentes Patentes
Obtentores Vegetales Derechos de
Ley 1990 Obtentores
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Cuadro 3. Patentes y derechos de obtentores.

Pafs Proteccién a Proteccifn a Células, Genes Productos
Plantas Animales Protefnas Derivados
Chile Ley de Semillas Ley de Propiedad Ley de Propiedad Ley de Propiedad
N° 1764 (1977) Industrial Industrial Industrial
Reglamento de Ley N° 19 039
de Semilla
Proyecto de Ley
Derechos de Obtentores
México Ley sobre Produccién, Ley de Propiedad Ley de Propiedad Ley de Propiedad
Certificacién y Industrial 1994 Industrial Industrial
Comercio de Semilla Reglamento de Ley
Proyecto Ley del sobre Propiedad
Derecho Creador de Industrial
Variedades Vegetales
Comunidad Decisién 345 Decisién 344 Decisién 344 Decisién 344
Andina Régimen Comiin de Régimen Comiin de
Derecho de Obtentores Propiedad Industrial
Decisién 344
Uruguay Ley de Semillas 15173 Ley de Patentes de Ley de Patentes Ley de Patentes
Decreto de Reglamento Invencién y de Invencién de Invencién
de Ley de Semillas Reglamento
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